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ABSTRACT

IDENTIFYING CONFLICT BETWEEN WINTER RECREATIONAL TRAIL USERS IN
MIDDLESEX FELLS RESERVATION
by
KIMBERLY A. RUSSELL
University of New Hampshire, May, 2011
This study investigates conflict between recreational trail users in Middlesex Fells
Reservation during the winter season, specifically conflict between cross-country skiers,
snowshoers/hikers/nature walkers and dog owners. Conflict in outdoor recreation can be
theoretically classified as 1) interpersonal, where the physical presence of another
individual or group directly interferes with one's goals, and 2) social values conflict,
where groups do not share the same norms or social values, regardless of physical
presence of other groups. Data were collected at five trail heads using a quantitative, onsite survey design. Data were analyzed from respondents in three major activity groups
who had previously recreated in Middlesex Fells Reservation (N= 206). This study found
that all three activity groups experienced interpersonal conflict with dog owners not
keeping their dog on a leash and not cleaning up after their dog. Cross-country skiers
experienced interpersonal or social values conflict with other activity groups disrupting
physical trail conditions. The findings of this study supported management decisions
proposed by the Massachusetts Department of Conservation and Recreation, including
allocating trail use for cross-country skiers, and increased enforcement of leash and
dog-waste cleanup policies.

XII

INTRODUCTION
Recreation conflict is one of many components in outdoor recreation that can
decrease an individual's satisfaction. Conflict in outdoor recreation has generally been
defined as "goal interference" attributed to direct contact with another's behavior (Jacob
& Schreyer, 1980). The behavior of individuals or groups can lead to conflict if those
behaviors are perceived to be a problem by other users; e.g. if they have a negative
impact on their enjoyment or interfere with their goals for recreating. Recreation conflict
can also result from differences between users' social values, ancillary to actual physical
contact with another's behavior. Conflict can be attributed to both users within the same
activity and users of different activities. Conflict is often asymmetric, where only one
individual or group experiences conflict.
Recreation conflict is a prevalent and persistent issue at Middlesex Fells
Reservation, an undeveloped, urban park available to a variety of recreational trail users.
Recreational trail users and stakeholder groups alike have reported the negative impact
of conflict events on their enjoyment of their outdoor recreation experience. Commonly
reported behavior that induces conflict includes displays of rudeness and disrespectful
behavior. Other users that report conflict have been confronted by unleashed and
aggressive dogs, and some have been run off trails by mountain bikers riding out of
control or too fast.
Conflict at Middlesex Fells can be identified by examining 1) reported
observations of conflict events, such as displays of rudeness and, 2) reported
perceptions of these conflict events, and 3) whether or not users have an inherent
difference in values. This study focuses on identifying conflict between winter
recreational users in Middlesex Fells as it is attributed to observations and perceptions
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of conflict-inducing events and differences in social values. In this study, conflict is
classified as either interpersonal and/or social values conflict. Interpersonal conflict is
experienced when a recreational trail user observes an event that prevents them from
achieving a goal, and perceives the observed event as a problem. Social values conflict
is experienced when a use perceives an event as a problem when the event has not
been observed. Interpersonal and social values can both be experienced when a
recreational user observes an event, perceives it to be a problem, and perceives the
presence of another individual or group as a problem.
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CHAPTER I

RECREATION CONFLICT IN MIDDLESEX FELLS RESERVATION

Middlesex Fells Reservation
Middlesex Fells Reservation is a natural open space within the Greater Boston
area of Massachusetts; it is an undeveloped, forested area bordered entirely by urban
infrastructure, including Interstate 93 and Route 28, which bisect the park, various
businesses, and dense residential areas (Appendices B, C, & D). Middlesex Fells
provides key wildlife habitat, natural, and recreational experiences to local residents,
school and educational groups, and other visitors (Massachusetts Department of
Conservation and Recreation (DCR, 2010a). It is located in the towns of Maiden,
Medford, Melrose, Stoneham and Winchester. Middlesex Fells provides approximately
2,575 acres of land available for public use, and features a system of roughly 122 miles
of single-use and multiple-use trails (DCR, 2010a). Currently, this extensive trail system
is highly complex. The trail system includes 110 trail system access points, 132 deadend trails, and 1,949 trail intersections (DCR, 2010a). No fees are required for parking
and accessing the trail system.
This trail system also hosts a variety of natural, water supply, and cultural
resources. Wildlife species present in Middlesex Fells include mammals such as whitetailed deer, fisher, eastern coyote, and bobcat, over 100 species of birds, and wetland
ecosystems with a variety of reptiles and amphibians (DCR, 2010a). Middlesex Fells
Reservation provides essential wildlife habitat that is dwindling within the developing
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Greater Boston area. It also features watershed protection area that provides state and
municipal drinking water, managed by the Massachusetts Water Resources Authority.
Cultural resources are also present, including a historic trail leading to foundations, wells
and other historic artifacts, and the historic John Botume House. The Botume House
currently acts as the visitor center and administrative offices.
Middlesex Fells Reservation receives high annual visitation throughout the peak
season (DCR, 2010a). Peak visitation is on weekdays after work hours and on
weekends in the spring, summer, and fall (DCR, 2010a). Popular recreational activities
on the trail system include walking/hiking, running, nature study, mountain biking, and
dog walking. Secondary trail uses include horseback riding, snowshoeing and crosscountry skiing. Of the visitors counted in a non-randomized online survey in 2010 (N =
122), respondents also enjoyed solitude, climbed observation towers, observed
geological features, took photographs, and picnicked (DCR, 2010a). The survey also
indicated high usage by walkers and dog walkers on weekdays, and high usage by
runners and mountain bikers on weekends (DCR, 2010a). About twenty four percent of
respondents also went snowshoeing (DCR, 2010a).

Middlesex Fells within the Greater Boston Area
Middlesex Fells Reservation is encompassed in urban infrastructure. The towns
of Maiden, Medford, Melrose, Stoneham, and Winchester in Middlesex Country, are
located within the densely populated Greater Boston area (See Appendix B& C). The
total population for these towns is 182,934 (DCR, 2010a, United States Census Bureau,
2010). Maiden and Medford border Middlesex Fells on the south, and are located
approximately seven miles north of Boston (Google Maps, 2011). The city of Boston has
a population of 617,594, and is the fourth most densely populated city in the United
States (United States Census Bureau, 2010). The Greater Boston area has a population
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of approximately four million in the Metropolitan Statistical Area (United States Census
Bureau, 2010), which includes Middlesex, Essex, Suffolk, Norfolk, Plymouth counties in
Massachusetts, and Rockingham and Strafford counties in New Hampshire (United
States Census Bureau, 2010).
Management of Middlesex Fells Reservation
Middlesex Fells Reservation is managed by the Division of Urban Parks and
Recreation, one of three major divisions of the Massachusetts Department of
Conservation and Recreation (DCR), along with the Division of State Parks and
Recreation and the Division of Water Supply Protection. The mission of the Division of
Urban Parks and Recreation is to preserve, maintain and enhance the natural, scenic,
historic, and aesthetic qualities of the environment within the Greater Boston area (DCR
2010a). This Division manages over 17,000 acres of natural environment within the
greater Boston area, including Middlesex Fells Reservation (DCR, 2010a). The mission
of the Department of Conservation and Recreation is to "protect, promote and enhance
our common wealth of natural, cultural and recreational resources," (DCR, 2010a). The
agency seeks to meet today's responsibilities and plan for tomorrow by meeting four
goals: "1) Improving outdoor recreational opportunities and natural resource
conservation, 2) Restoring and improving our facilities, 3) Expanding public involvement
in carrying out DCR's mission, and, 4) Establishing first-rate management systems and
practices," (DCR, 2010a). DCR strongly believes that people in Massachusetts depend
on accessible and high quality natural resources, recreational facilities, and historic
landscapes for happiness and happiness, and DCR seeks to improve the connection
between people and the environment (DCR, 2010a).
DCR and the Division of Urban Parks and Recreation faced a pressing
management challenge at Middlesex Fells Reservation. DCR and the Division of Urban
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Parks were challenged to balance the agency's and division's missions with the needs of
stakeholders. Urban park management often focuses on providing and enhancing
natural experiences and open spaces for public recreational and leisure (Watson, 2004).
In order to address this issue, DCR underwent the processes of developing a Trail
System Plan (TSP) and holistic Resource Management Plan (RMP) that aimed to
balance the preservation of natural, scenic, historic, and aesthetic characteristics of
Middlesex Fells, with quality recreational opportunities for the public.
Beginning in 2009, the Division of Urban Parks, in coordination with the Bureau
of Planning and Resource Protection and the Greenways and Trails Program, and in
cooperation with stakeholders, initiated the process of developing a trail system plan for
Middlesex Fells. DCR initiated this process because of the popularity of recreational trail
use in Middlesex Fells, the observed impact of recreational use on the trail conditions,
and requests from stakeholders (DCR, 2010a). Stakeholder requests included improved
trail maintenance, the creation of new trails, rerouting of current trails and eliminating
redundant trails, as well as changes to trail allocation by activity group (DCR, 2010a).
DCR initiated the development of a TSP in response to these requests, as well as to
improve management efficiency and effectiveness for the Division. The overall purpose
of the TSP was to provide guidance for short and long-term management of recreational
trails (DCR, 2010a, P. Jahnige, Personal Communication, September 27, 2010). The
plan was intended to act as a component of the holistic Resource Management Plan,
which began in 2011. The RMP was developed in response to stakeholders' intervening
requests for a holistic vision of management of Middlesex Fells Reservation. The RMP
primarily focused on Middlesex Fells' natural and cultural resources, with recreation and
recreation management (through the trail system plan) as an appending use of these
resources.
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Public participation was a major component of the planning processes for the
TSP and the RMP, in addition to management expertise and input from other agencies,
such as the Massachusetts Water Resource Authority. The Trail System planning
process included public involvement from inception through final development. On
November 19, 2009, DCR announced intent to prepare a TSP on DCR's website and
through emails to interest groups (DCR, 2010a). A meeting to discuss the TSP process
with interest groups was held on September 24, 2009 (DCR, 2010a). Interest groups
included the Appalachian Mountain Club, Fells Dog, Friends of the Fells, Mass Audubon,
the MWRA, New England Mountain Bike Association, Sierra Club, State Police
Department, Winchester Water Department, and area legislators (DCR, 2010a).
DCR utilized guiding questions to solicit public comment via DCR's official
website (DCR, 2010a). The DCR also held a public workshop to solicit comment from
the general public and interest groups on September 8, 2010 (DCR, 2010b). Over 200
people participated in the public workshop, which was divided into smaller group
workshops (DCR, 2010). DCR held a second stakeholder briefing on May 4, 2010. The
draft TSP was presented via public meeting on September 20, 2010, followed by a 60day comment period (DCR, 2010b).
DCR received 2,562 comments from over 2,400 people during this comment
period (DCR, 2010c). Major comment themes included support for expansion of
mountain bike trails and for a reduction in current mountain bike trails, and for no trail
changes prior to the development of the RMP. A few comments were also received in
support of allocating trails in the winter for cross-country skiing only uses, and for
educational programs on the impacts of other trail users on physical trail conditions.
DCR announced that they would address this issue in final iteration of the TSP (DCR,
201 Od). DCR also hosted two site walks in the fall of 2010 to demonstrate proposed
management alternatives for certain locations, but these were not considered successful
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by the DCR (P. Jahnige, Personal Communication, February 2, 2010). Trail-use ethics
workshops were held in the winter of 2010, as proposed by stakeholders and DCR.
Overview of Recreation Conflict
For the purposes of this study, recreation conflict was viewed as three
classifications: 1) interpersonal conflict, 2) social values conflict, and 3) interpersonal
and social values conflict (Carothers, Vaske & Donnelly, 2001, Vaske, Donnelly,
Wittmann, & Laidlaw, 1995, Vaske, Dyar, & Timmons, 2004, Vaske, Needham, & Cline,
2007). A classic definition of conflict is goal interference attributed to other's behaviors
(Jacob & Schreyer, 1980). This definition implies that conflict occurs as a result of the
physical presence or direct contact with the behavior of another person or group. Goal
interference conflict is a result of four factors, including activity style, resources
specificity, mode of experience, and lifestyle tolerance (Jacob & Schreyer, 1980).
Interpersonal conflict is similar in definition to goal interference conflict, where the
physical presence or behavior of an individual or group interferes with the individual's
ability to achieve a recreation goal. Social values conflict is derived from differences in
social values between individuals and groups, independent of the physical presence of
another individual or group. Classifying conflict as two distinct types, interpersonal and
social values conflict, allows for a contiguous and streamlined comparison of conflict
between recreation activity groups, and between users in the same activity group.
In this study, interpersonal conflict is measured by recreation trail user's reported
observations of an event and their perception that the observed event is a problem that
prevents them achieving a goal. Social values conflict is experienced when a user
perceives an event as a problem when the event has not been observed. Interpersonal
and social values can both be experienced when a recreational user observes an event,
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perceives it to be a problem, and perceives the presence of another individual or group
as a problem.
Recreation conflict can be asymmetric, where one individual or group
experiences conflict, but another individual or group does not (Carothers et al., 2001,
Vaske et al.,1995, Vaske et al., 2007). Conflict also occurs between traditional and nontraditional activities, such as between cross-country skiers and snowmobilers, and skiers
and snowboarders (Carothers et al., 2001, Vaske et al.,1995, Vaske et al., 2007).
Interpersonal and social values conflict extends to individuals in the same activity (ingroup participants) as well as to users in other activity groups (out-group) participants
(Carothers et al., 2001, Vaske et al.,1995, Vaske et al., 2007). Dual-sport participants
can also experience conflict between other individuals and groups (Carothers et al.,
2001, Vaske et al.,1995, Vaske et al., 2007).
The goal interference model is a valid lens for viewing conflict. However, it can
limit recreational users to only reporting instances that classify as goal interference
(interpersonal) conflict. The goal interference model suggests that while stakeholders
report interpersonal and social values conflict through public meetings, letters, and
workshops, recreational users not affiliated with a group do not experience or report
social values conflict. This might inadvertently disassociate trail users from having social
values conflict by viewing conflict solely as goal interference. Therefore it is important to
view recreation conflict as either interpersonal or social values, or a combination of these
two classifications.
Recreation Conflict in Middlesex Fells Reservation
Recreation conflict has caused perceptible contention between major
stakeholders of Middlesex Fells Reservation. The New England Mountain Bike
Association (NEMBA) and the Friends of Middlesex Fells (FOF) are two stakeholder
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groups that have reported experiencing recreation conflict with the other group. Both
groups have inherent differences in goals, motivations, and values. These differences in
social values lead to conflict on a spectrum of issues, from trail allocation management
decisions to conflict with other user's behavior on trails, and a perception of conflict with
the other group as a whole. On one side, NEMBA inspired to enhance the quality of
current mountain bike opportunities by redesigning existing trails and creating new trails
in Middlesex Fells. On the other side, FOF were passionate about preserving and
protecting the natural environment and wildlife habitat from the impacts of recreational
use.
This stakeholder conflict was apparent in public meetings and on website
postings during the public involvement section of the TSP. NEMBA expressed concern
in a letter regarding FOF influencing Middlesex Fells managers' potential changes to
mountain bike trails and use policies (New England Mountain Bike Association, 2010).
The strength of voice in this open letter compelled further investigation of the issue via
FOF's website. A review of a FOF open letter regarding mountain bike use was found to
be equally strong in voice and intent (Friends of Middlesex Fells, 2010). FOF listed
various user comments regarding conflict at Middlesex Fells Reservation. Some issues
reportedly causing conflict included dog owners allowing their dogs off leash and not
cleaning up their dog(s) waste, mountain bikers running hikers off trails, and a lack of
enforcement of management policies in general. Communication with the Greater
Boston Chapter of NEMBA revealed a pronounced difference in social values between
FOF and NEMBA (A., Glick, Personal Communication, February 20, 2010). Differences
in social values between NEMBA and FOF were also evident during the September,
2010 public meeting.
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Gaps in Middlesex Fells Recreation Conflict Data
While evidence of social values conflict between interest groups was presented,
DCR did not have a clear picture of conflict between recreational users in general. Gaps
in recreation data for Middlesex Fells Reservation included a lack of winter use data, and
a lack of representative use data. DCR lacked adequate winter use data because a
study conducted in 2009, consisting of a recreation use survey and user counts, focused
on recreational visitation and motivations for recreating during the peak season, from
spring through fall. While DCR considers snowshoeing and cross-country skiing as
secondary uses, almost half of the respondents (N= 122) in the 2009 study reported
that they also recreate in the winter (DCR, 2010a). The user count was also conducted
in the fall, but not in the winter, due to the assumption that winter recreation is not as
popular as peak season recreation. In addition, a few public comments regarding crosscountry skiing-only trails were submitted during the 60-day public comment period for the
draft TSP. DCR supported managed for this request. DCR could benefit from obtaining
more detailed information of winter recreational use by cross-country skiers, and other
winter trail users to supplement their current, albeit limited, data.
In addition to a lack of winter use data, the Division of Urban Parks did not have
use data that was representative of the general user population or specific to recreation
conflict. The fall study included a nonrandomized online survey. Park rangers and
volunteers conducted user counts and recorded recreational users' email addresses,
then contacted these users by emailing them a weblink to an online survey. The data
obtained via the online survey were biased by a lack of variance in content from
respondents associated with interest groups (P. Jahnige, Personal Communication,
February 2, 2010). The fall survey was also not representative of the larger recreation
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user population due to small sample size. Furthermore, the survey also focused on
recreation in general, and did not gather conflict-specific data (2009 survey).
A lack of conflict-specific data means that the conflict data DCR referenced in
the TSP was either generated from public comment and interest group input. Social
values conflict was apparent between NEMBA, who sought to promote recreational
opportunities, and FOF, who sought to promote conservation of natural resources.
These and other interest groups also reported problems with other user's behavior, such
as being run off a trail by a mountain bike, or being threatened by an off-leash dog (DCR,
2010a). While gathering general user data and input from interest groups is an integral
part of public input process, it might not reflect the input of recreational visitors that are
not associated with interest groups. Thus it is important to seek out the input of visitors
that do not attend public meetings and workshops, or submit public comment.
The apparent nature of conflict between interest groups, the lack of
representative use data, and the lack of winter season data does not reveal if winter
recreational users in general are experiencing conflict. This study attempts to answer
this question by utilizing a site-intercept survey method to gather conflict data on winter
recreational users. Results generated from the survey might reveal interpersonal and/or
social values conflict between recreational users during the winter season. It is important
to explore methods for obtaining representative data of recreational use, particularly on
winter use.

Study Significance
Due to the popularity of Middlesex Fells, and the value of the Reservation to
stakeholder groups, it is important for managers to address conflict and prevent any
negative impacts on recreational users. The negative impacts of conflict on recreation
satisfaction are substantial. Decreases in satisfaction can lead to displacement and
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various coping mechanisms (Manning, 1999, Schneider & Hammitt, 1995). Decreased
satisfaction also decreases the quality of recreational users' experience, which
managers should strive to preserve (Ivy, Stewart, & Lue, 1992). Maintaining the quality
of recreation experiences available at an urban park is essential, especially for groups
that might be sensitive to conflict (Carothers et al., 2001, Manning, 1999).
The Trail System and Resource Management planning process will be used to
set the standard for future planning process within the Division of Urban Parks. As such,
it is important for DCR to gather and include detailed and representative information on
all recreation activities, including winter recreation. This study could act as a pilot to a
standardized, representative conflict study that DCR can adapt to the peak recreation
season, and also to other urban parks. This study aimed to provide a useful method by
which managers can classify interpersonal and social values conflict experienced by
recreational users and stakeholder groups, instead of just one type of conflict. The
results of this study providde DCR with representative winter recreation conflict data,
and a survey model that could potential be adapted for future use by park managers.
Park managers can benefit from knowing if recreational conflict exists, which
groups experience conflict, and the type of conflict experienced. By determining the type
of conflict that exists, managers can propose more appropriate trail management
alternatives. Previous research shows that interpersonal and social value conflict require
different remedial management. For example, interpersonal conflict is best addressed
through trail zoning, such as different allocations for activity, location, and/or time,
(Daniels & Krannich, 1990). On the other hand, social value conflict is best addressed
through educational workshops, such as etiquette workshops (Ivy et al., 1992, Ramthun,
1995). DCR's current trail zoning practices can be influenced if interpersonal conflict is
found between certain user groups. Also, DCR piloted etiquette workshops in the winter
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of 2010-2011, and this study can influence the content of future etiquette workshops to
address social value conflict between winter recreationists.
Finally, the findings of this study can benefit individual winter recreationists and
recreational groups at Middlesex Fells Reservation. The specific findings of conflict can
alter and enhance park management for the benefit of winter recreationists. This study
provides a connection between empirical research and the practical requirements of
data collection by urban park managers. The survey protocol utilized in this study can
provide park managers with a practical quantitative survey method to investigate
interpersonal and social values conflict between a variety activity groups, instead of two
predetermined activity groups.
Statement of Purpose
The purpose of this study is to determine if interpersonal and/or social values
conflict exists between winter recreational trail users in Middlesex Fells Reservation.
Specifically, this study addresses the following research questions:
Research Questions
1. Does conflict exist between winter recreational trail users in Middlesex Fells
Reservation?
2. Which recreational groups experience conflict?
3. Which classifications of conflict, either interpersonal and/or social values, does each
group experience?
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CHAPTER II

REVIEW OF LITERATURE

Theoretical Conflict Models
Goal Interference Conflict
Conflict within the field of recreation has been classically viewed through the
theoretical model of "goal interference" (Carothers et al., 2001, Jacob & Schreyer, 1980,
Vaske et al., 2007). This goal interference model has guided conflict research for over
30 years (Manning, 1999). The goal interference conflict model suggests that
recreational users experience conflict if the physical presence of another directly impacts
their ability to achieve recreational goal or goals (Jacob & Schreyer, 1980). Conflict
attributed to goal interference depends on the user's interpretations of direct interactions
with others, where an individual believes a desired goal could not be achieved because
of the actions or behavior of another individual or group. Goal interference conflict is
directly attributed to physical contact with the behavior of others, such as a hiker being
run off a trail by a mountain biker. Goal interference conflict is derived from expectancy
and discrepancy theories (Fishbein and Ajzen, 1975, Manning, 1999). Expectancy
theory suggests that recreation is goal-oriented, and discrepancy theory suggests that
dissatisfaction occurs if there is a difference in desired and achieved goals. Most
empirical conflict studies have been based upon the theoretical model of conflict as goal
interference (Carothers et al., 2001, Manning 1999, Vaske 2007).

27

Recreational motivations and goals provide the conceptual basis of the goal
interference conflict model. Motivations and goals encompass a breadth of experiences,
including enjoying the aesthetics of a natural environment, seeking solitude, socializing,
physical fitness, strengthening family ties, or even reinforcing self-image (Driver, 1990,
1996, Gramman & Burdge, 1981). Differences in recreation motivations have been
classified as either traditional or modern, or by users' reported affiliation with certain sets
of motives (Clark, Hendee, & Burgess, 1971, Driver & Bassett, 1975, Knopf, Driver, &
Bassett, 1973, Manning, 1999). Various other studies support the conceptualization of
motivation and goals. One study found that fishermen and water skiers who reported
either experiencing or not experiencing conflict also reported different motivations than
the other group (Gramman & Burdge, 1981). A study by Jackson and Wong (1982)
found that motivations significantly differed between snowmobilers and cross-country
skiers, leading to cross-country skiers experiencing conflict. This conflict was attributed
to cross-country skier's recreational preferences, which was expressed through their
activity style and motivations for participating in that activity. Other studies produced
similar findings, where conflict was reported between users with differing motivations
and goal orientations (Noe, Wellman, & Buhyoff, 1981, Manning, 1999, Ruddell &
Gramman, 1994, Gibbons & Ruddell, 1995).

Factors Affecting Conflict
Four factors affect recreational users' perceptions of conflict within the goal
interference conflict model. These four factors of conflict are 1) activity style, 2) resource
specificity, 3) mode of experience, and 4) lifestyle tolerances (Jacob & Schreyer, 1980).
Activity style refers to personal meanings assigned to a recreational activity, including
intensity of participation, status as defined by equipment or expertise, and range of
experience and definition of quality (Jacob & Schreyer, 1980). For example, an
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experienced and invested hiker has different goals than a novice hiker who does not
follow normative ethical trail behavior. A study by Vaske, Carothers, Donnelly, and Baird
(2000) found that activity style significantly influenced both skiers' and snowboarders'
ratings of acceptable behaviors of both other skiers and snowboarders. Resource
specificity refers to the significance attached to using a specific recreation resource for a
given recreation experience, including evaluation of resource quality, sense of
possession, and status based on intimate knowledge of resource (Jacob & Schreyer,
1980). Resource specificity could indicate that an abutter who is invested in a particular
trail head near their house places a greater significance on their experience on that trail
than a user that occasionally uses the trail.
Mode of experience refers to users' expectations of how the natural environment
will be perceived, including the extent to which the recreation participant is focused or
unfocused on the environment (Jacob & Schreyer, 1980). A user who recreates to
explore nature (focused) will have a different mode of experience than someone who is
running for exercise (unfocused). Finally, lifestyle tolerance is the tendency of a user to
accept or reject lifestyles that do no align with their own (Jacob & Schreyer, 1980).
Lifestyle tolerance is aligned with inherent differences in recreational users' beliefs and
values. Recreational users with low tolerance of activity groups different from their own
are more prone to experiencing conflict (Carothers et al., 2001).
The four factors of goal interference are considered to be "sensitivity to conflict"
factors that signify preconditions leading to conflict (Manning, 1999). Sensitivity to
conflict has been measured by asking respondents the extent to which they like or
dislike meeting participants of other recreation activities, which determines level of outgroup bias (Watson, Niccolucci, & Williams 1993, Watson, Niccolucci, & Williams, 1994,
Ramthun, 1995). Significant sensitivity to conflict factors also include years of
participation, or experience, in a recreation activity (Ramthun, 1995). Ruddell and
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Gramman (1994) found that a recreational user is more likely to experience conflict
when these factors of conflict are out of the user's control.
Other studies have extended the goal interference model to include factors of
conflict such as level of experience and specialization subgroups, normative tolerances,
place attachment and dependence, and safety concerns. Similar to the factor of activity
style or orientation, level of experience and recreation specialization level have been
shown to influence perceptions of conflict (Carothers et al., 2001, Todd & Graefe, 1989,
Vaske, Dyar, & Timmons, 2004, Watson et al., 1993, 1994, Watson, Zaglauer, & Stewart,
1996, Wellman, Roggenbuck, & Smith, 1982). Bryan (1977) defines specialization as a
continuum of behavior that reflects the influence of equipment investment and skill level
on their recreation setting and experiential preferences. Another definition of
specialization segments recreation social worlds into sub-worlds, which are then
arranged on a continuum from least specialized to most specialized (Ditton, Loomis, &
Choi, 1992). Types and levels of technology used for recreation activities, similar to
activity style orientations and recreation specialization, have also been shown to
influence perceptions of conflict (Devall & Harvey, 1981). While the findings of one study
were limited in (Wellman et al., 1982)
Normative tolerances have been a dominant factor of goal interference conflict in
various studies in both natural resources and outdoor recreation settings (Heywood,
Manning, & Vaske, 2002, Kuentzel, Laven, Manning, & Valliere, 2008, lvy,et al.,1992,
Rossi & Berk, 1985, Ruddell & Gramman 1994, Shelby, Vaske, & Donnelly, 1996,
Whittaker & Shelby, 1988). A norm is a used to describe or predict individual or group
current and expected behavior in the context of outdoor recreation settings. Norms can
be shaped by the social culture surrounding an individual, or as a derived of learning
experiences (Heesemann, Vaske, & Loomis, 2009). Norms have been typically depicted
using a graphical curve model. In the graphical curve model, the high point of the curve
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is the best situation perceived by an individual or group, and the area above and below a
line of zero depicts the range of conditions of an individual or group is willing to tolerate
(Heesemann et al., 2009). A norm curve for a backcountry hiker in a wilderness area
could be that seeing no other hikers or more than three hikers is below the tolerable
level, while seeing two to three other hikers is the ideal situation for the norm. Another
example could be that the norm for backcountry hikers' tolerance of other hikers leaving
artifacts, such as litter or fire pits at a wilderness campsite, is low. The norm would be
"leave no trace" with the ideal condition at zero traces of artifacts from other hikers.
Norm curves can help managers determine acceptable physical, social, and managerial
conditions to ensure recreation user satisfaction. Factors such as demographics have
been examined for influences on normative beliefs and environmental values for
National Forest management (Vaske, Donnelly, Williams, & Jonker, 2001).
Place attachment has also been examined in the context of outdoor recreation
conflict. Place attachment has been defined as an individual or groups values, or
emotional or symbolic ties, to a particular recreation setting (Williams, Patterson, &
Roggenbuck, 1992, Moore & Scott, 2003). Moore and Scott (2003) found in a study of a
large metropolitan park that recreational users' attachment to the park and a specific trail
was related to frequency of use and personal commitment to their recreational activity. A
study by Moore & Graefe (1994) found that place attachment led to conflict between rail
trail users. Place attachment has also been defined as attachment to the social
environment associated with a particular setting (Hidalgo & Hernandez, 2001).
Recreation setting also played a role in conflict between hikers and mountain bikers in
Rattlesnake National Recreation Area in Montana (Watson, William, & Daigle,1991).
Significant research has focused on recreation settings as a commodity. However,
Williams et al. (1992) supported that recreation settings can have a deeper meaning to
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users, based on the physical management of the setting, an individual's personal
experiences and perspectives on life, and societal values.
In this definition, place attachment differs fundamentally from the concepts of
sense of place and place dependence. Sense of place pertains to all of a user's
emotions and meanings to an area, which place attachment is the emotional attachment
to a particular setting or area. Place dependence on the other hand, is similar to
resource specificity, one of the factors of conflict in Jacob and Schreyer (1980) model
(Moore & Scott, 2003, Williams et al., 1992). Place dependence has been referred to as
the importance an individual attaches to the use of a particular resource. However, it
focuses on attachment to a physical resource as a necessity to achieve recreation goals
(Moore & Scott, 2003, Williams et al., 1992). In a study of helicopter skiers and other
winter backcountry users, place dependence was a factor for helicopter skiers and
(Gibbons & Ruddell, 1995).
Moreover, safety concerns have been examined in the context of sensitivity to
conflict. Blahna, Smith, and Anderson (1995) found that safety concerns influenced
perceptions of conflict at ski resorts. Similarly, Carothers et al. (2001) and Vaske et al.
(2007) support that hikers and cross-country skiers experience interpersonal conflict
regarding safety concerns such as mountain bikers and snowmobilers riding out of
control or too fast. Moore (1994) and Moore, Scott, and Graefe (1998) also found that
safety concerns over unsafe conditions, such as collisions, reckless behavior,
riding/skiing too fast or passing too closely also led to interpersonal conflict. Finally,
safety concerns associated with mountain biker behavior, such as riding too fast or out
of control, prevail on multiple-use trails (Hoger & Chavez, 1998, Watson et al., 1991).
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Social Values and Perceived Conflict
While goal interference conflict in its definition is attributed to physical encounters
with the behavior of others that directly interferes with a goal, various studies support
that physical contact is unnecessary for conflict to occur. Conflict that does not result
from physical contact with others is instead a result of inherent differences in social
values (Vaske, 2007). Owens (1985) defines social values conflict as a competition for
shared resources amongst individuals or groups who have different land use values, or
whose leisure behavior is mutually exclusive. Recreation conflict in this sense is based
on broad social interactions. Conflict as a derivative of differences in social values is
supported by various studies (Carothers et al., 2001, Chavez, 1999, Ivy et al.,1992,
Knopp & Tyger, 1973, Owens, 1985, Vaske et al., 2007). While ample research have
explored social values conflict between consumptive recreational users, such as hunters
and wildlife viewers and animal rights groups, few studies have focused on social values
conflict between non-consumptive recreational users (Carothers et al., 2001). Nonconsumptive social values orientations have been found to be independent of the
number of prior visits to an area (Carothers et al., 2001). Chavez (1999) found that
perceived conflict, or social values conflict, is a result of the fundamental orientation of
recreation preferences.

Interpersonal and Social Values Conflict
Manning (1999) synthesized an expanded conceptual model of conflict based on
almost thirty years of empirical and theoretical research. The goal interference conflict
model by Jacob and Schreyer (1980) provided the foundation for the expanded model.
In the expanded model however, goal interference is segmented by type of contact that
leads to conflict, either direct or indirect. Direct conflict is referred to as interpersonal
conflict, and conflict resulting from indirect contact is referred to as social values conflict
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(Manning, 1999). Interpersonal conflict is the result of the physical the presence or direct
encounter with the behavior of an individual or group interfering with an individual
achieving a goal (Carothers et al., 2001, Vaske et al., 1995, Vaske et al., 2007). An
examination into wilderness conflict found that conflict extends from the physical
interference of others to the differences in attitudes toward wilderness (Watson, 2001).
Watson (2001), places an emphasis on users' attitudes towards acceptable uses of
wilderness resources. These findings imply a critical need for managers to address
social values differences as a valid classification of conflict.
The expanded conflict model also emphasizes the distinction of social values
conflict as a result of indirect conflict. This classification of social values is supported by
research that differences in beliefs and attitudes can lead to conflict without direct
contact (Blahna et al., 1995, Carothers et al., 2001, Knopp & Tyger, 1973, Moore &
MacClaran, 1991, Watson etal., 1991, Vaske etal., 1995, Vaske etal., 2007). In the
interpersonal and social values model, social values conflict was defined as a derivative
of the differences in social values between individuals and groups (Carothers et al., 2001,
Vaske et al., 1995, Vaske et al., 2007). An example of social values conflict is a
backcountry hiker believing that the use of a pack animal is not appropriate (Blahna et
al., 1995, Vaske et al., 2007). Similar to the measurement tools for sensitivity to conflict,
social values conflict is measured by participants' perception of the acceptability of
another individual or group recreating in the same area.
Recent interpersonal and social values conflict studies have measured conflict by
evaluating users' ratings of observations and perceptions of a conflict event, such as
rude and discourteous behavior. Interpersonal conflict is measured by recreation trail
user's reported observations of an event and their perception that the observed event is
a problem that prevents them achieving a goal (Carothers et al, 2001, Vaske et al., 1995,
Vaske et al., 2007a). For example, a cross-country skier experiences interpersonal
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conflict if he or she observes a dog owner acting rude and discourteous, and perceives
that behavior as a problem. Social values conflict is rated by users' perceptions an event
as a problem when the event has not been observed (Carothers et al, 2001, Vaske et al.,
1995, Vaske et al., 2007). For example, a cross-country skier experiences social values
conflict if he or she perceives a dog owner's rude and discourteous behavior to be a
problem, even though the cross-country skier has not physically encountered that
behavior. Interpersonal and social values are rated by users' observations and
perceptions of an event as a problem, and perceptions of the presence of another
individual or group as a problem (Vaske et al., 2007). For example, a cross-country skier
that observes other users' rude and discourteous behavior, believes that behavior is a
problem, and believes that the mere presence of another individual or group in the same
area is a problem, experiences both interpersonal and social values conflict.
Interpersonal and/or social values conflict can be classified as asymmetric, and
in-group or out-group. Conflict can be asymmetric, where an individual or group
experiences conflict with another, while the other individual or group does not
experience conflict towards the first group, such as only hikers perceiving conflict with
packstock users (Watson et al., 1994). Asymmetric conflict is most prevalent between
traditional and non-traditional activities and motorized and non-motorized activities
(Carothers et al., 2001, Vaske et al., 2007, Wang & Dawson, 2005). For example, hikers
typically experience more interpersonal and/or social values conflict than mountain
bikers, and cross-country skiers typically experience more interpersonal and/or social
values conflict than snowmobilers. In addition, while interpersonal and/or social values
conflict with users in different activity groups is common, conflict can also be reported for
users within the same group (Hammitt, 1989, Schreyer, 1990, Todd & Graefe, 1989).
Skiers and snowboarders report in-group interpersonal conflict with users in the same
group due to differences in specialization levels (Vaske et al., 2004).
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Finally, interpersonal and social values conflict can be influenced by dual-sport
classification. In a study of hikers, mountain bikers, and dual-sport participants,
Carothers et al. (2001) found that dual-sport participants are more likely to have different
lifestyle and normative tolerances than single-sport participants. This hypothesis was
supported by dual-sport participants reported moderate levels of interpersonal or social
values conflict compared to hikers experiencing conflict with mountain bikers.
Distinguishing between interpersonal and social values conflict is essential for
park managers. By identifying the exact classification of conflict, and the sources of the
conflict, managers can employ the most appropriate management decisions.
Interpersonal conflict is best addressed through the use of physical tail allocation (Clark
& Stankey, 1979, Vaske et al., 1995, Carothers et al., 2001, Vaske et al., 2007). Trail
allocation can be by activity type, with single-sport trails, by time, trail location, and trail
design. On the other hand, social values conflict is most appropriately addressed
through the use of educational programs, or ethics workshops (Vaske et al., 1995,
Carothers et al., 2001, Vaske et al., 2007). Educational programs and ethics workshops
can be effective in addressing social values conflict because it reduces bias and
promotes tolerance (Ramthun, 1995). Managers can use the two classifications of
conflict to determine the existence and source of conflict, which can aid in resolving
conflict, and ensuring quality of a diversity of users' recreation experiences (Watson,
2001).
Winter Recreation Conflict
The majority of current literature on winter recreation conflict has focused on
downhill skiing and snowboarding, skiers and snowmobilers, and even helicopter skiers
and other recreationists. Limited winter recreation conflict has examined non-motorized
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winter recreation activities on multiple-use trails, such as cross-country skiing,
snowshoeing and hiking, dog walking, running, mountain biking, and other activities.
Alpine and Cross-Countrv Skiers
Alpine skiers and snowboarders typically experience asymmetric conflict, where
skiers experience conflict and are generally more sensitive to conflict than snowboarders.
Multiple studies have shown that downhill, or alpine, skiers typically experience more
conflict towards snowboarders than snowboarders experience with skiers (Thapa &
Graefe, 2004, Williams et al., 1994, Vaske et al., 2000, Vaske et al., 2004). This
asymmetric conflict has been attributed to differences in traditional and non-traditional
activities. One study by Thapa and Gaefe (2004) found that skiers and snowboarders
had similar out-group conflict, but skiers were rated themselves less compatible with
snowboarders. Skiers also reported more in-group conflict than snowboarders, and
skiers were less tolerant of other users than snowboarders (Thapa & Graefe, 2004). This
could be due to differences in lifestyle tolerances of skiers and snowboarders, where
skiers are threatened by snowboarders' behavior, and snowboarders believe that skiers'
behavior is predictable (Carothers et al., 2001).
Similarly, two studies found that of the various factors of conflict, activity style
and skill level significantly influenced in-group and out-group conflict for both skiers and
snowboarders (Vaske et al., 2000, Vaske et al., 2004). A study by Williams, Doza, and
Fulton (1994) found that downhill skiers were more invested than snowboarders based
on years of participation in their activity, while snowboarders were more involved based
on their annual participation, leading Vaske et al. (2000) to initially hypothesize that
skiers and snowboarders do not differ on activity style. However, Vaske et al. (2000)
found that conflict can exist between participants of traditional recreational activities,
such as alpine skiing, and participants of newer recreational activities, such as
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snowboarding, due to differences in the meaning users placed on their respective
activities. Vaske et al. (2004) found that skiers and snowboarders both experienced
more out-group conflict than in-group conflict, and differences in users' perceived skill
level influenced perceptions of both in-group and out-group conflict.
Winter recreation conflict between cross-country skiers and snowmobilers has
been prevalent in winter recreation conflict research. Limited winter recreation conflict
research has focused on conflict between cross-country skiers and other non-motorized
trail users. However, the normative tolerances and motivations of cross-country skiers
can be gleaned from the research between cross-country skiers and snowmobilers.
Since the factors affecting conflict or sensitivity to conflict can impact the perception of
conflict of users in different activities, it is important to investigate previous interactions
between these users.
Studies have found that asymmetric conflict persists between skiers and outgroup snowmobilers, a traditional versus non-traditional activity (Jackson & Wong, 1982,
Knopp & Tyger, 1973, Lindberg, Dentadli, Fredman, Heldt, & Vuorio, 2001, Vitterso,
Chipeniuk, Skar, & Vistad, 2004, Vaske et al., 2007). A study by Knopp and Tyger
(1973) found that cross-country skiers had differences in motivations for recreating,
leading to conflict. Cross-country skiers perceptions of conflict were influenced by users'
attitude toward the environment and management of outdoor recreation (Manning, 1999).
Similarly, a study by Jackson and Wong (1982) found that urban cross-country skiers in
Alberta, Canada experienced conflict with snowmobilers, due to factors of conflict such
as differences in motivations and goals. Cross-country skiers sought to participate in a
low-impact activity while snowmobilers sought a high-impact, motorized experience.
Snowmobilers have also been motivated to recreate for social reasons, while crosscountry skiers recreate for reasons such as experiencing the natural environment and
seeking solitude. Vaske et al. (2007) also found asymmetric conflict between skiers and
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snowmobilers, where the majority of snowmobilers reported not experiencing conflict
with skiers, while approximately similar amounts of skiers reported either interpersonal
or social values conflict.
A study by Viterso et al. (2004) found that attitudes and emotions had an impact
on cross-country skiers' perceptions of conflict with snowmobiles. Skiers who
encountered snowmobiles experienced diminished affective, or emotional, quality.
Noise-related norms have also impacted cross-country skiers' perceptions of conflict.
Viterso et al. (2004) found that cross-country skiers report conflict with noise pollution
from snowmobiles. Similarly, Gibbons and Ruddell (1995) found that backcountry skiers
experienced conflict with helicopter skiers due to the sight and sound of the helicopters.
Interpersonal conflict induced by noise has also been a prevalent issue at Yellowstone
National Park between backcountry skiers, wildlife viewers and snowmobilers
(Davenport & Borrie, 2005, Dustin & Schneider, 2004). In addition, a study by
Marcouiller, Scott, and Prey (2008) supported that cross-country skiers can experience
interpersonal conflict with hikers and mountain bikers as a result of other users
disrupting physical trail conditions.

Snowshoers, Hikers. Nature Walkers, and Mountain Bikers
Winter nature walkers might differ from hikers and snowshoers in normative
tolerances give their motivations and goals for recreating. Nature walkers include users
that are walking to study nature or wildlife viewers. Previous research has shown that
wildlife viewers are sensitive to both interpersonal and social values conflict with other
users (Carothers et al., 2001, Vaske et al., 1995). Their sensitivity to conflict is due to
their motivations for recreating, which include low-impact, quiet observation of the
natural environment, and goals to observe various species of wildlife. Previous findings
have indicated that nature walkers/wildlife viewers experience conflict with users that
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directly impact their ability to view wildlife. This can extend to dog owners, with dogs that
bark and run off-trails which disturb wildlife, and the active motion of cross-country skiing,
mountain biking, and running.
In an evaluation of hikers versus non-hikers, social values conflict was more
prevalent than interpersonal conflict (Vaske et al., 1995). This could be explained by
stark differences in values between support for hunting and support for animal rights, or
even the social values differences over off-highway vehicle use for hunting activities
(Carothers et al., 2001). Similar to hiking, snowshoeing is a traditional outdoor recreation
activity, and they share similar modes of experience. These activities could also share
similar lifestyle tolerances. Therefore it could be assumed that snowshoers, hikers, and
nature walkers are similar in their sensitivity to conflict. More research on the normative
tolerances of snowshoers is needed to affirm this assumption.
The interactions between hikers/snowshoers/nature walkers and mountain bikers
are also a focus of this study. Previous research has shown notable interpersonal and
social values conflict between hikers and mountain bikers (Carothers et al., 2001,
Chavez, 1999, Hoger & Chavez, 1998, Moore 1994, Ramthun, 1995, Watson et al.,
1991). A study by Carothers et al. (2001) found that less conflict was reported for hiking
than mountain biking behaviors. Hikers were more likely to experience conflict than
mountain bikers. In addition, hikers, mountain bikers, and dual-sport participants were
more likely to experience interpersonal than social values conflict. Even though all user
groups experienced more interpersonal conflict than social values conflict in this study,
as illustrated by heated public debates between the Friends of the Fells and the New
England Mountain Bike Association, inherent differences in social values significantly
contributes to perceptions of conflict between hikers/nature walkers and mountain bikers.
Research has shown that safety concerns with mountain bikers riding too fast, out of
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control, or passing too closely leads to hikers reporting interpersonal conflict (Carothers
et al., 2001, Moore et al., 1998).
Previous research has drawn demographic similarities between hikers and
mountain bikers (Carothers et al., 2001, Chavez, 1999, Ramthun, 1995). Hikers and
mountain bikers differ in their mode of experience, as a factor of goal-interference
conflict, however participants in these activities are similar demographically and in their
frequency of participation, which would limit social values conflict experienced. Social
values conflict can still exist however, as mountain biking is a less traditional sport than
hiking (Chavez, 1999), and social acceptability of nontraditional sports is traditionally low
(Blahna et al, 1995, Carothers et al., 2001).
Winter mountain biking might not be as ubiquitous as peak-season mountain
biking. However, as technology with snow tires advances, so do opportunities for
mountain bikers to recreate in snow pack conditions. With cross-country skiers'
sensitivity to conflict over physical trail conditions, and snowshoers/hikers/nature
walkers' sensitivity to conflict over safety concerns and lifestyle tolerances, there could
be conflict between these users over winter mountain bikers.

Runners
Trail users that participate in running might have different motivations than other
trail users. Runners typically participate in the activity for exercise-related health benefits
such as physical fitness, self-image, or stress-relief (Thorton & Scott 1995). Motivations
in running are influenced by the runners reported specialization. For instance, an
experienced marathon or long-distance runner who is committed to running throughout
the year might be more sensitive to conflict than a runner who occasionally participates
(Thorton & Scott 1995). Runners that recreation on multiple-use trails might also have
motivations which align with snowshoers/hikers/nature walkers. Off-road trail runners
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might participate in the activity to benefit from outdoor recreation in the natural
environment, versus running indoors or on the road.
Dog Owners
Dog ownership is the fifth activity of interest in this study. Dog ownership can
include individuals or groups who recreate with their dogs. Dog owners can be dualsport participants of cross-country skiing, snowshoeing/hiking/nature walking, running, or
mountain biking. A three-part study by Vaske and Donnelly (2007a, b, & c) for the city of
Boulder Open Space and Mountain Parks department revealed interpersonal and social
values conflict between recreationists over off-leash dog behavior. Vaske and Donnelly
(2007a, b, & c) utilized the interpersonal and social values conflict model and the
Potential for Conflict Index to investigate the types of conflict experienced by dog owners
and non-dog owners regarding various dog owner behaviors, and all users' normative
tolerances for these behaviors. The study utilized eleven indictors, with five direct and
six indict dog-related behaviors. Direct behaviors included dogs jumping on other visitors,
dogs pawing, sniffing, or licking other visitors, and dogs approached visitors uninvited.
Indirect behaviors included dog owners not cleaning up after their dogs, dogs scaring
wildlife and flushing birds, dogs off trail, owners not calling their dogs, and dogs chasing
other dogs (Vaske & Donnelly, 2007a, b, & c).
The analyses of normative tolerances of these dog behaviors revealed
respondents had no tolerance norms for nine of the eleven indicators, including dog
owners not cleaning up after their dogs and allowing dogs to approach other users
uninvited, meaning that the standard acceptability for observing the problem behaviors
was zero. The standards (zero) for these behaviors were exceeded 35 to 50 percent of
the time (Vaske & Donnelly, 2007a, b, & c). The most notable finding of this study was
that the vast majority of respondents (A/= 951, 91%) agreed with the statement "it
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bothers me when dog owners do not pick up after their dogs," and that many
respondents (approximately 75%) agreed that "dog owners who cannot control their
dogs off leash should not be allowed to visit OSMP areas with their dogs off leash"
(Vaske & Donnelly, 2007a, b, & c). All eleven dog behaviors were perceived to be a
problem ("slight" to "extreme") by some respondents. The most problematic behaviors
were owners not picking up after their dog, dogs causing wildlife to flee, dogs jumping on
a visitor, dogs pawing a visitor and dogs flushing birds. This magnitude of conflict
reported by dog owners and non-dog owners was statistically small. Vaske and Donnelly
(2007a, b, & c) found that almost 75 percent of respondents experienced conflict (14%
social values, 59% interpersonal and social values). Conversely, many respondents
disagreed that just knowing that dogs off leash are in the area is a problem.
Finally, the study offers management recommendations based on the normative
standards and social values or interpersonal and social values conflict findings. The first
recommendation was to implement a Voice and Sight Tag (VST) registration program in
order for dog owners to use the park. The VST program would require visitors to watch
an educational video, and pass a written and physical demonstration of their ability to
control problematic dog behavior (Vaske & Donnelly, 2007a, b, & c). To address social
values conflict, the City of Boulder could implement an educational brochure or
interactive program on the VST program (Vaske & Donnelly, 2007a, b, &c). Education of
fines and sanctions for violating aspects of the program, and increasing enforcement of
VST policies is also essential to reducing conflict using the proposed program (Vaske &
Donnelly, 2007a, b, & c). This program should be designed and implemented to ensure
that no more than 10% of users have their zero tolerance norms exceeded (Vaske &
Donnelly, 2007a, b, & c). Conflict regarding dog waste could also be addressed via trail
allocation or increased enforcement of policies. Similar to addressing conflict between
hikers and pack stock users over horse manure (Watson et al., 1993), conflict over dog
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waste can be addressed through trail allocation, or educational programs aimed at
encouraging clean up of dog waste due to the negative impacts it has on other users
quality of experience.
There is a potential for interpersonal and social values conflict between crosscountry skiers, snowshoers/hikers/nature walkers, runners, mountain bikers, and dog
owners. Although the focus of previous literature has been between on winter
recreational activities not offered within Middlesex Fells, such as alpine skiing and
snowboarding, and snowmobiling, some literature suggests that winter activity groups in
Middlesex Fells Reservation might be sensitive to conflict. The differences in the
motivations, goals, and normative tolerances of cross-country skiers,
snowshoers/hikers/nature walkers, runners, dog owners, and mountain bikers could
result in interpersonal and/or social values conflict. The interpersonal and/or social
values conflict model by Vaske et al. (2007a) can be used to determine if conflict exists
between these winter recreation users. However, further research that examines
potential differences in user conflict experienced within an urban-natural reservation
area compared to rural or wilderness areas is needed.

Multiple-Use Trails Conflict
Multiple-use trails are broadly defined as any trail that is used by one or more
activity group. Trail users that commonly share trails include hikers, dog walkers,
equestrians, mountain bikers, cross-country skiers, off-highway vehicles (two and fourwheeled), and snowmobilers. Conflict on multiple-use trails has been described as a
problem of success that indicates the popularity of a trail (Ryan, 1993). However,
recreation conflict and crowding literature suggests that is the composition of users'
goals, motivations, values, and the interactions between users that causes conflict,
rather than sheer popularity of density of use.
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The Federal Highway Administration and The National Recreational Trails
Advisory Committee compiled a guide that addressed that management of conflict on
multiple-use trails (Moore, 1994). This guide was a synthesis of conflict literature from
1964 until 1994, and included a breadth of conflict research ranging from social
psychological theories to proposed management of trails. The overview of literature is
wide-ranging, but its perspective on recreation conflict theories is dated. Moore (1994)
produced 12 principals for minimizing conflict on multiple-use trails in order to improve
sharing and cooperation. The first principal for minimizing conflict is to "recognize conflict
as goal interference- Do not treat conflict as an inherent incompatibility among different
trail activities, but goal interference attributed to another's behavior" (Moore, 1994, pp. 6).
The article continues that identifying the sources of goal interference conflict. The goal
interference definition of conflict has been supported by over thirty years of research,
and includes indirect contact as a factor and even a source of conflict. However, the 12principal approach by Moore (1994) inadvertently dissociates inherent differences in
social values from the factors of goal interference, or even as a source of conflict. This
disassociation minimizes the significance of social values conflict as a whole in relation
to multiple-use trail management.
Benefits of Urban Parks
Parks and natural areas are vital components of the limited open space
infrastructure available for public enjoyment in highly developed urban areas (Walker,
2004). Urban parks provide opportunities for outdoor recreation, which has been shown
to provide benefits to individuals, groups, society, the environment, and the economy
(Driver, 1990, 1996). A benefit has been broadly defined as the attainment of a desired
condition, an improved condition, and the prevention of an unwanted condition (Driver,
1990, 1996). The benefits of these providing urban open spaces for outdoor recreation
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to individuals and society as a whole are numerous, and include physical, mental, and
spiritual health benefits. These benefits can be a result of the recreation, exercise,
exploration of the natural environment, and experiencing solitude.
Multiple studies have explored the physical and psychological health benefits of
recreation in open spaces (Hull & Michael, 1995, Killingsworth, James, & Morris, 2003,
Tinsley, Tinsley, & Croskeys, 2002). One study found that people recreating outdoors at
an urban park had higher positive mood changes after recreating than people recreating
in their homes (Hull & Michael, 1995). Recreational and leisure opportunities in an urban
park can also bolster the psychological well-being for older adults in different ethnic
group (Tinsley et al., 2002). In addition, urban open spaces have been shown to be
places to achieve good health and a state of enjoyment (Killingsworth et al., 2003).
Because of these benefits and the growing popularity of outdoor recreation,
maintaining access to urban parks is integral. A report highlighted the lack of adequate
open space in urban areas, such as Atlanta, Georgia and New York City, New York
(Sherer, 2006). As of 2000, 80 percent of Americans were living in metropolitan areas,
an increase from 48 percent in 1940 (Sherer, 2006). Atlanta has only 7.8 acres of park
space for every 1,000 residents, compared to an average of 19.1 acre for other mediumto low population density cities. New York City's park space per resident is also low, with
1.5 acres of parkland per 1,000 residents in fifty nine municipal districts (Sherer, 2006).
This is an issue for urban residents in lower socio-economic classes because they have
limited access to other outdoor recreation opportunities. The active management of open
space can be in risk of budget reductions during tough economic times, regardless of the
benefits to the public (Panza & Cipriano, 2004). Ensuring the availability of urban open
spaces is integral for residents in lower socio-economic classes, who might not
otherwise have immediate access to outdoor recreation opportunities (Sherer, 2006).
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Recreation Satisfaction & Benefits-Based Management
Recreation satisfaction is based on users' perception of whether or not they
accomplished experiential desires and goals or a desired condition. These desires and
goals can be to attain the benefits of recreation, including physical and mental health
benefits, and strong family and community ties. Conflict in outdoor recreation can
prevent users from attaining these goals and conditions, ultimately resulting in
decreased satisfaction. In response to recreation conflict and decreased recreation
satisfaction, individuals or groups can resort to using coping behaviors, such as
displacement and rationalization in order to reduce conflict (Manning, 1999, Manning &
Valliere, 2001, Moore, 1994, Schreyer, 1979). Three coping behaviors used by outdoor
recreationists are displacement, rationalization, and product shift. Displacement is a
behavioral method of coping that involves changing their visitation behaviors, such as
location and/or time of use (Kuss, Graefe, & Vaske, 1990, Manning, 1999, Manning &
Valliere, 2001). Users can also be displaced from a site altogether, if changes in
visitation behavior are not effective (Kuss et al., 1990, Manning, 1999, Manning &
Valliere, 2001). Recreationists use displacement when they become dissatisfied, and
change their pattern of use to avoid goal interference. If users have been displaced from
an area, managers might be challenged to obtain input from these users through siteintercept survey methods. Rationalization is the justification of a negative recreational
experience. Recreationists will rationalize an experience given the amount of personal
investment of time, money, and effort (Kuss et al., 1990, Manning, 1999, Manning &
Valliere, 2001). A user will adapt to the present conditions because of an investment in
the recreational activity or experience as a whole.
Product shift is the third type of coping behavior. This coping behavior involves
visitors shifting their perception of a recreation experience because of use levels that are
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higher than expected (Manning, 1991, Manning & Valliere, 2001). An example of a
product shift occurred at Rogue River, Oregon, when visitors shifter their perception of
the area from "semi-wilderness" to "undeveloped recreation," over a period of seven
years (Shelby et al., 1996). This shift in perception was due to higher than expected
encounters with other users. However, the number of expected encounters is not the
only component of conflict (Manning, 1999). To reiterate, conflict is primarily defined as
goal interference attributed to the behavior of another recreational user or group, and it
can also be a cumulative process of social interaction (Owens, 1985). Higher than
expected encounters with other users can result in conflict if a user's goal for recreating
was to seek solitude, but the high number of encounters of other visitors interfered with
the achievement of this goal. Consequently, recreation managers should aim to preserve
and improve the experiential quality of recreational opportunities.
Benefits-Based Management is a concept that managers can utilize to help
individuals and groups achieve their recreational goals, and the associated benefits of
outdoor recreation. Benefits-Based Management focuses on ensuring the satisfaction of
a visitors or recreational users by managing for their desired set of experiences or
benefits (Manning, 1999, Allen, 1996, Driver & Bassett, 1975, Floyd & Gramman, 1997,
Schreyer & Driver, 1989).
A study of the appropriate levels of restoration and development at Copan
Archaeological Park utilized a behavioral approach to analyzing visitor experience
(Mayar & Wallace, 2007). The findings of the study supports that park visitors are
attracted a particular site in order to experience outcomes leading to personal and social
benefits (Manning, 1999, Mayar & Wallace, 2007). Therefore managers should seek to
enhance the quality of visitors' experiences.
Various management frameworks derived from empirical work aim to maintain
quality and enhance the benefits of outdoor recreation opportunities. Some of these
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frameworks include Limits of Acceptable Change, Visitor Impact Management, Visitor
Experience and Resource Protection, Visitor Activity Management Process, Outdoor
Recreation Management Framework, and the Recreation Opportunity Spectrum. A
comparative analysis of outdoor recreation management frameworks by Nilsen and
Tayler (1997) illustrates common themes between frameworks, as well as issues and
recommendations for improvement. Four of these frameworks, the Limits of Acceptable
Change (LAC) (Stankey et al. 1973), Visitor Impact Management (VIM) (Kuss et al.,
1990), Visitor Experience and Resource Protection (VERP) (Manning et al., 1996), and
Visitor Activity Management Process (VAMP) (Manning, 1999) follow the steps of
standard rational planning and a decision hierarchy: terms of reference, database
development, situation analysis, synthesis, objectives, alternatives, final plan, and
implementation (Nilsen & Tayler 1997). This hierarchical methodology is comparative
between each framework.
However, even though they are similar in general methodology, these
frameworks differ in use of factors, indicators, and standards, are thus applicable to
different management situations. For examples, LAC and VIM are issue-based, and
identify issues and concerns (factors) at the outset of the process, then define
management objectives (Nilsen & Tayler, 1997). This places more emphasis on
choosing indicators and standards, although within a narrower scope than VERP and
VAMP. According to Kuss et al., (1990), VIM includes a step that identifies probable
causes of impact conditions, while LAC emphasizes defining opportunity classes and
developing alternative class allocations. LAC is most appropriate for wilderness area
management or any natural area, and is useful for addressing factors in a collaborative
stakeholder approach to define limits of acceptable change (Nilsen & Tayler 1997). Thus,
LAC can provide prescriptive standards for acceptable change in a given area. VIM on
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the other hand, is reactive to issues, and best suited for site-specific problems and for
understanding factors that cause specific issues.
VERP and VAMP are most similar in that they cover a broad range of factors for
strategic planning level instead of a prescriptive or reactive level (Nilsen & Tayler 1997).
However, they address the issue of indicators and standards differently, with VERP's
social indicators relating to crowding, and VAMP's indicators focusing on visitors'
perspectives. VAMP's visitor perspective indicators are complemented by natural
resource management and environmental impact assessments processes, which are
incorporated into a management plan process. A weakness of VERP is that it only
provides examples of indicators within Arches National Park, and not for other
environments or experiences. In addition, numerous lawsuits have been filed again the
National Park Service for their utilization of VERP, with the court ruling that it is not an
adequate management prescription because it does not specify an actual number for
recreational carrying capacity (Cathcart-Rake 2009). VERP and VAMP act guidelines for
a management plan process instead of specific management actions to address specific
issues.
The Outdoor Recreation Management Framework (ORMF) aims to maintain
diversity in the social, natural, and management environment, and recognizes that a
standardized management approach does not exist for all situations and settings
(Manning, 1999). By incorporating aspects from other management frameworks, (LAC,
VIM, VERP), as well as integration of myriad recreation resource studies, the outdoor
recreation management framework was developed. The ORMF incorporates twelve
broad principals of outdoor recreation and provides a rational and defensible structure
for planning and management. While the framework can guide the process for
determining recreation conditions, management objectives, management prescriptions,
and monitoring and evaluation, there is still a need for resource managers to use their
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best judgment in determining what application appropriately suits their particular site,
regional context, and recreational opportunities (Manning, 1999). The ORMF enables
managers to be creative and consider stakeholder values throughout the process.
Manning (1999) suggests that the indicators and standards set by the ORMF should be
considered the minimum acceptable levels. Managers should strive to improve quality
beyond the minimum level.
The Recreation Opportunity Spectrum (ROS) is a framework designed to
maximize diversity in recreational opportunities at a given site. Diversity in recreational
opportunity results from providing a spectrum of managerial, social, physical conditions
in a site (Clark & Stankey, 1979, More, Bulmer, Henzel, & Mates, 2003). The spectrum
of diversity is rated along a continuum from 'primitive' to 'urban' conditions for
managerial, social, and physical conditions (Clark & Stankey, 1979, More et al., 2003).
The ROS is designed in a user-friendly manual that produces data that can be conveyed
to managers and the public alike. Managers utilizing the ROS can provide depth in
available opportunities and experience for recreation by diversifying activity style,
opportunities for users with different levels of specialization, and through site
experiences (Clark & Stankey, 1979, More et al., 2003).

The Urban Park Conflict Dilemma
Urban parks have many benefits to the public by providing key outdoor
recreational space. Therefore, it is important for park managers to enhance the quality of
recreational experiences in urban parks so that the public can attain these benefits.
However, urban park management is an intricate and increasingly delicate issue.
Managing urban parks requires the managing agency, or multiple managing agencies, to
balance the agency's mission and goals with the needs of a comprehensive spectrum of
stakeholders and the general public. The agency can seek to preserve cultural and
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natural resources while providing a diverse set of recreational opportunities. Particularly
in densely population areas, the managing agency's planning processes and
management decisions concern a multitude of stakeholders, including recreational users,
interest groups and nonprofit organizations, state and town officials, other management
agencies, law enforcement, educators, and abutters.
The National Park Service is familiar with dilemma of trying to balance the needs
of stakeholder with their mission statement. The National Park Service and the Warnell
School of Forestry and Natural Resources' investigated conflict resulting from the
urbanization of surrounding land coupled with increasing recreational visitor use at
Kennesaw Mountain National Battlefield Park. This study suggests that the National
Park Service is constantly struggling to determine appropriate management alternatives
that preserve the national historic site with meeting high recreation demands (Strack &
Miller, 2008, Strack & Miller, 2009). The National Park Service has similar concerns at
Valley Forge National Historic Park near Philadelphia, Pennsylvania, and the Manassas
National Battlefield Park in Virginia close to Washington, D.C. (Strack & Miller, 2008,
Strack & Miller, 2009).
A dialogue between the United States Forest Service and stakeholders regarding
the restoration of naturalness of urban open spaces in Chicago, Illinois revealed a
similar management issue. The Forest Service found that stakeholders had four different
visions for a natural landscape in an urban setting. One of these visions was "nature as
recreation," where nature restoration goals are balanced with the preservation of
established recreational activities (Gobster, 2001). Balancing a diversity of recreational
opportunities with natural restoration sounds easy in a vision statement, however the
Forest Service was presented with the challenge of trying to meeting all four visions.
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Public Involvement in Urban Park Management
Fully integrating public involvement into urban park management processes
should be a priority of managers. A conceptual management paradigm that provides a
social values perspective to natural resources management illustrates the importance of
society in management processes (Kennedy & Thomas, 1995). The Kennedy and
Thomas model of natural resources management involves four interrelated systems: 1)
the natural environment system, 2) the social system, 3) the economic system, and 4)
the political system. The Kennedy and Thomas (1995) model suggests that social values,
attitudes, and behaviors of and within the natural environment originate within the social
system. In the model, human interaction with the natural environment originates social
values, which are then expressed to managers via the economic, social, and political
systems. While this model pertains to natural resources management and societies
values for the natural environment, the concept of social values driving the needs for
management is particularly pervasive in urban park management.
Middlesex Fells Reservation has active stakeholder groups that predominately
include the nonprofit organizations, New England Mountain Bike Association and The
Friends of Middlesex Fells. While input from these groups can have limited variance in
content between individual member comments, their input is consistently provided and
included as part the public involvement process of planning processes. For public land
management, public involvement is necessary part of the processes (Force & Forester,
2002). However, it is a complex subject because on one hand, the public generally feels
that they have a constitutional right to participate in the management of the parks they
support, while on the other managers feel that this can unnecessarily extends the
decision making process and undermines their professional expertise and judgment
(Force & Forester, 2002).
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The National Park Service stresses the importance of public involvement
throughout their management decision. The National Park Service Rivers, Trails and
Conservation Assistance in coordination with the Great Barrington Trails and Greenways
Committee developed an alliance with local health care providers, schools, historic
preservation committees, recreation groups, and land conservation organizations
(National Park Service, 2008). The Great Barrington Trails and Greenways Committee
was featured in the National Park Service's national, online newsletter in November,
2008 for the Committee's approach to community trail building, which emphasized broad
public involvement throughout the process (National Park Service, 2008).
While public involvement is an integral part of planning processes, it is important
to note the influence of a group on an individual's mindset. An individual typically joins a
group whose mission and values align with their own. However, membership in that
group can influence the individual's thought processes, attitudes, and beliefs. Current
literature on the influence of groups suggests that groups shape the perceptions,
thoughts, and actions of members (Baron, Kerr, Miller, 1992). A variety of groups shape
an individual, including family groups, work groups, ethnic groups, and friendships
(Baron et al., 1992). An extension of this theory to interest groups, such as the New
England Mountain Bike Association or the Friends of Middlesex Fells, is plausible.
Therefore, it is critical for managers to be cognizant of these effects within groups during
public and stakeholder meetings, and the influences on the public comment received.
Predicting Management Decision Conflict
Recreation conflict between users or between users and a management agency
can occur as a direct result of an agency's management decisions. The Potential for
Conflict Index is a measurement tool that predicts user's acceptability ratings of
proposed management decisions (Manfredo, Vaske, & Teel, 2003, Vaske, Needham,
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Newman, Manfredo & Petchenik, 2006, Vaske & Beaman, 2010). The Potential for
Conflict Index provides a graphical representation of users' acceptability ratings for
management decisions, from highly acceptable, to highly unacceptable by activity group.
A study that aims to predict the potential for conflict can be employed for both an initial
study on acceptability of management decisions, and a follow-up study that measures
acceptability of management alternatives developed during planning processes that
utilize public input.
While the Potential for Conflict Index was initially employed for to determine the
human dimensions of wildlife management decisions (Vaske et al., 2006, Vaske et al.
2010), it has recently been applied to archeological site restoration. A study of the
appropriate levels of site restoration and development in Copan Archeological Park,
found that a proposed management decision to cut trees surrounding an site was rated
as unacceptable by most respondents (Mayer & Wallace, 2007). The decision was
unacceptable because the loss of trees would detract from the archeological experience
(Mayer & Wallace, 2007). The application of the Potential for Conflict Index to benefitsbased management, coupled with qualitative interviews, suggests the importance of
determining the acceptability of proposed management decisions prior to their
enactment.
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CHAPTER III

METHOD

Research Design
The research questions presented in this study were addressed using a
quantitative, cross-sectional, site-intercept survey design, consistent with previous
interpersonal and social values conflict studies (Carothers et al., 2001, Vaske et al.,1995,
Vaske et al., 2007). Consistent with past research, respondents were asked how
frequently they observed a set of behavioral events by users in the same and other
activity groups. Respondents then rated the same set of behavioral events by activity
group, based on their perception of it being a problem. Users could rate a behavioral
event as a perceived problem regardless of whether or not they previously observed the
event (Carothers et al., 2001, Vaske et al.,1995, Vaske et al., 2007).
While some behavioral events were specific to particular activity groups, such as
dog owners not keeping their dog on a leash, all activity groups evaluated the same set
of events for both observed frequency of occurrence and perceived problem ratings.
Frequencies of occurrence ratings were determined by the number of times the
respondent observed a specific event in Middlesex Fells. Frequency of occurrence
ratings were "never," "1-2 times," "3-5 times," and "almost always." Perceived problem
ratings were based on the extent to which the respondent believes each event was a
problem. Response categories were "not a problem," "slight problem," "moderate
problem," "extreme problem."
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The theoretical framework of the interpersonal and social values conflict model
(Vaske et al., 2007) used in this survey was adapted to suit the nature of winter
recreation at Middlesex Fells. These adaptations were determined using professional
input from both academic professors and managers at Middlesex Fells. Adaptations to
the theoretical framework included increasing the number of activity groups from two to
five, and modifying specific conflict indicators. The five activity groups were determined
by DCR managers and the principal researcher. DCR managers desired to include as
many recreational trail activities in the study as possible, to increase their overall
understanding of winter recreation. However, keeping a short survey design was integral
to the success of on-site surveys in the winter, so only five of the most popular winter
trail uses were included. The five recreational trail user groups analyzed in this study
were cross-country skiing, hiking/walking/snowshoeing, running, dog owner (multiple
activities), and mountain biking. These five activity groups were chosen to the suit the
needs of Middlesex Fells managers, who were interested in conflict involving all groups
of specific trail users. Hiking, walking, and snowshoeing were clustered into a single
activity group based on similarities in sensitivity to conflict factors, motivations and goals.
Clustering these groups ensured feasibility and effectiveness of survey design and data
collection.
The conflict indicators, or behavior events, were chosen based on previous
empirical research, and prior input from management, stakeholders, and recreation
visitors (Carothers et al., 2001, P. Jahnige, Personal Communication, October 15, 2010,
Vaske et al.,1995, Vaske et al., 2007). The three behavior events pertaining to all five
activity groups were "Acting rude and discourteous," "Not yielding right of way, and
"Disrupting physical trail conditions." Physical trail conditions refer to the state of the
ground based on weather, such as powder or snowpack, or even frozen bare ground or
mud conditions. Behavior events featured only in the evaluation of cross-country skiing
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and mountain biking were "Passing too closely," "Failing to give warning on approach,"
and "Skiing or mountain biking out of control." Behavior events featured only in the
evaluation of dog walkers were "Not keeping dog(s) on a leash," "Not cleaning up after
dog(s)," and "Allowing dog(s) to misbehave or threaten others."
Hypotheses
Hu Winter recreational trail users in Middlesex Fells Reservation experience
interpersonal conflict over behavior events
H2: Winter recreational trail users experience social values conflict over behavior events
H3: Winter recreational trail users experience both interpersonal and social values
conflict over behavior events
H0: Winter recreation trail users do not experience conflict with behavior events
Variables
Independent variables in this study were trail user activity groups. These activity
groups were cross-country skiing, hiking/ walking/snowshoeing, running, dog owner
(multiple activities), and mountain biking. The dependent variables were frequency of
occurrence and perceived problem ratings for a set of events.
Sample area
Data were obtained from recreational trail users in Middlesex Fells Reservation
at five primary locations. These locations are high-traffic parking lots at Belleview Pond,
South Border Road, Long Pond, Sheepfold, and Bear Hill Tower trail heads (Appendix B
& C). All activity groups had access at these trail head locations and all could utilize the
same trail heads. It is important to note that Middlesex Fells is embedded in an urban
interface, and as such features hundreds of unofficial access points into the property.
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Considering this factor, intercept surveys were conducted in the five parking lots listed
above, as well as at the major first trail intersection.
Sample Population
The subjects were any cross-country skier, snowshoer/hiker/nature walker,
runner, dog owner, and mountain biker who were willing to participate. Only recreation
users from these activity groups were asked to participate in the study. The researcher
utilized face-to-face intercepts to obtain survey responses. All users recreating as part of
a group were asked to complete a survey. Completed surveys were obtained from 112
dog walkers, 91 snowshoers/hikers/nature walkers, 39 cross-country skiers, 5 mountain
bikers, and 4 runners (Table 1). Survey respondents were primarily male (57%). The
average age of all respondents was 44 years {SD = 11.74).
All respondents were from Massachusetts. Respondents' towns of residence
were recoded into major areas around Middlesex Fells: 1) Abutters, 2) Metropolitan
Boston, 3) Greater Boston, 4) Outside Greater Boston. Abutters include the towns
immediately surrounding Middlesex Fells Reservation, including Maiden, Medford,
Melrose, Stoneham, and Winchester. Metropolitan Boston towns include Somerville,
Cambridge, and Boston. The Greater Boston area includes towns within Middlesex,
Essex, Suffolk, Norfolk, Plymouth counties in Massachusetts, and Rockingham and
Strafford counties in New Hampshire. The majority of respondents resided in towns
within the Metropolitan Boston area (49%), and abutters (32%). Other respondents were
from the Greater Boston Area (17%), with very few respondents living outside the
Greater Boston area (2%).
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Table 1
Characteristics of Survey Respondents in Middlesex Fells Reservation
Characteristic (A/= 251)
Gender
Male
Female
Residence
Abutter
Metropolitan Boston
Greater Boston
Outside Greater Boston
User Type
Cross-country ski
Snowshoe/hike/nature walk
Run
Dog owner
Mountain bike
Primary Activity
Yes
No
If No, Primary Activity
XCski
Snowshoe/hike/nature walking
Dog Owner
Participation per winter season
Cross-country ski
Never
Weekly
Monthly
1 -2 times per season
Snowshoe/hike/nature walk
Never
Weekly
Monthly
1 -2 times per season
Run
Never
Weekly/Monthly
Dog owner
Never
Weekly
Monthly
1-2 times per season
Mountain bike
Never
Weekly/ Monthly
1 -2 times per season
First time recreating in Middlesex Fells
Yes
No
Mean Age (SD)
Mean participation per winter season (SD)
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n

%

142
109

57
43

80
124
43
4

32
49
17
2

39
91
4
112
5

15
36
2
45
2

210
5

98
2

1
2
2

1
1
1

209
14
16
12

83
6
6
5

62
63
74
52

25
25
30
20

247
4

98
2

141
50
32
28

56
20
13
11

243
2
6

97
1
2

36
215
M
44
22

14
86
SD
11.74
22.35

Instrument
The survey instrument was five pages in length, and included a passive consent
letter (Appendix D & E). The surveys were completed between two to fifteen minutes,
with a target completion time of less than 5 minutes. The survey was organized into four
sections: Section A: Winter & General Recreation, Section B: Observations, Section C:
Perceptions, and Section D: Demographics. Sampling factors such as date, day of the
week, time of day, trail head location, weather, temperature and ground conditions were
recorded by the primary researcher on the last page of every completed survey. These
factors were included in the study because weather patterns, particularly temperature
and snowfall, could influence the popularity of some activities over others on certain
days. For example, high snowfall could increase the number of cross-country skiers
recreating on trails, while diminishing the number of runners. Weather patterns could
also influence the types of individuals recreating on certain days, including on days with
inclement weather. A user that is more dedicated to the activity, or has personal
motivations for recreating regardless of weather might have a different perspective than
a user who only recreated on days with good weather conditions.

Data Collection
The survey was piloted on Monday, December 20, 2010 at Bellevue Pond
parking lot. The pilot survey and sampling procedures were approved on the pilot date
by Paul Jahnige, Director of DCR's Greenways and Trails Program. For the pilot process,
one person was surveyed from an arriving group. The piloting process highlighted two
important clarifications to the survey. The first clarification respondents needed was a
clear differentiation between observed and perceived responses. The second was to
clarify that dog owners should indicate their activity as dog owner and another activity,
either hiking/walking/snowshoeing, running, cross-country skiing, mountain biking.
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A total of 251 completed surveys were collected from late December through the
end of February, out of 348 contacts, for a response rate of approximately 72 percent
(72%). The majority of completed surveys were collected from Sheepfold parking lot
(35%) and Long Pond parking lot (31%), with the remaining surveys conducted at
Bellevue Pond parking lot (20%), various pull-offs on South Border Road (9%), and Bear
Hill Tower parking lot (6%) (Table 2). Surveys were conducted primarily on weekends
(40%) and holidays (33%), with some weekdays (27%). Surveys were conducted
morning (26%), midday (58%), and in late afternoon into early evening (16%).
Weather conditions on survey dates varied, but was generally sunny (51%) or
mostly cloudy (31%), with some surveys conducted during snowfall events (18%).
Average temperature of survey days was estimated at 37 degrees Fahrenheit (SD = 10),
with a minimum temperature of 19 degrees Fahrenheit in early February (February 3,
2011), and a maximum temperature of 60 degrees in the middle of February (February
18, 2011). Peak snowfall contributed to snowpack trail conditions persisting throughout
the winter season (87%), with some fresh powder conditions (9%), and only one day of
bare ground conditions in December (4%).
Table 2
Sampling Frequencies by Location, Day, Time, Weather, and Trail Condition
(A/=251)

n

%

101
67
83

40
27
33

66
145
40

26
58
16

49
22
78
87
15

19
9
31
35
6

Day
Weekend
Weekday
Holiday
Time
Morning
Midday
Late afternoon/early evening
Trail Head
Bellevue Pond
South Border Road
Long Pond
Sheepfold
Bear Hill Tower
Weather
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Sunny/partly cloudy
Mostly cloudy/overcast
Snow
Trail Condition
Bare ground, dry
Fresh powder
Snowpack
Mean Temperature (Degrees
Fahrenheit) (SD)

127
79
45

51
31
118

11
23
217
M
37

4
9
87
SD
10.1

Data Analysis
Survey data from all five sampling locations were aggregated. Aggregated survey
comments are organized by major theme and utilized as ancillary supplement to the
major conflict findings of this study (Appendix I). Aggregated data were evaluated using
chi-square analyses of observed frequency of behavior events and perceived problem of
behavior events. Consistent with previous research, observed and perceived variables
were recoded into two categories: 1) observed and 2) not observed, 1) problem and 2)
no problem. In-group and out-group responses were also analyzed using chi-square
analyses. In-group classification was based on respondents' current and primary activity.
Out-group classification was based on the activities in which the respondents were not
currently participating.
Survey respondents who were running and mountain biking were omitted from
the conflict analysis due to small sample size (2% each). In addition, 66% to 99% of
cross-country skiers, snowshoers/hikers/nature walkers and dog owners never
participated in another winter activity (single-activity trail users). Dual-activity
participation was determined by respondent's participation in any other activity in
addition to their current and/or primary activity. The small percentage of dual-activity
participants were recoded into their primary winter recreation activity as indicated by
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their listed primary activity and how many times they participated in their primary activity
compared to other activities.
Frequency of occurrence (not observed, observed) variables and corresponding
perceived problem (no problem, problem) variables were combined to classify
respondents has either not experiencing conflict or experiencing conflict. Respondents
experiencing conflict were recoded into 1) interpersonal conflict or 2) social values
conflict (Figure 1). Respondents who did not observe an event and did not perceive it to
be a problem were classified as experiencing no conflict. Also, respondents who
observed an event, but did not perceive it to be a problem were classified as not
experiencing conflict. Respondents who did not observe an event, but perceived it to be
a problem are classified as having social values conflict. Respondents who observed an
event, perceived it to be a problem, but disagreed with the statement "just knowing that
are in the area bothers me" were classified as having interpersonal conflict.
Finally, respondents who observed an event, perceived it to be a problem, and
agreed with the statement "just knowing that

are in the area bothers me" were

classified as having both interpersonal and social values conflict (Carothers et al., 2001,
Vaske et al., 1995, Vaske et al., 2007). However, the sample size of respondents who
were classified as having both interpersonal and social values conflict (observed an
event for a given activity, perceived a problem with that event, and agreed with the
conflict statement for that activity) was not robust (>1%). Due to limited robustness and
statistical significance, respondents were not classified as having both interpersonal and
social values conflict.
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Figure 1
Conflict Evaluation Table (Vaske et ai, 2007)

Perceived Problem
No

Yes

No
No Conflict

Observed
Yes

•

No Conflict

Social Values
Conflict
Interpersonal
and Social Values
Conflictl
Interpersonal
Conflict3

I
I

Individuals in this celt indicated thai they observed a given situation, perceived that situation
to be a problem, and utfrecd v,ul\ the .statement "just knowing that skiers (or snowmobiler*) arc
in the area bothers me."
II
Individuals in this cell indicated that they obacrvrd a given situation, perceived that siuiuuon
to be a probtem, and ribagTmi with the bMtement "just knowing that skiers (or snowmobilers)
are in the area bothers me."
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CHAPTER IV

RESULTS

Respondent Profiles
Survey respondents {N= 251) were primarily dog owners (45%) and
snowshoers/hiker/nature walkers (36%), while some respondents were cross-country
skiers (15%), and very few respondents were runners (2%) and mountain bikers (2%)
(Table 3). Survey respondents whose current activity was running or mountain biking
were omitted from the conflict analysis, because small sample sizes lack statistical
validity and chi-square analyses are not operational on small data groups. Out of the 242
cross-country skiers, snowshoers/hikers/nature walkers, and dog owners, the majority
had previously recreated in Middlesex Fells during winter seasons (85%). Respondents
in these three major activity groups who did not recreate during a previous winter season
in Middlesex Fells (first time winter trail users) were omitted from conflict analysis, to
prevent the data skewing towards social values conflict.
Respondents who previously recreated from December through February did so
an average of 19 times per season (SD= 22.2). Of these respondents who had
previously recreated during the winter at Middlesex Fells (N= 206), the vast majority
classified their current winter activity as their primary winter activity (98%). Dual-activity
users were collapsed into their primary recreation activity based on how often they
participated in that activity, due to the small sample size (2%) and lack of variance
between survey responses of dual-activity users. Dog owners were the exception to the
dual-activity rule, all of whom were snowshoeing/hiking/nature walking.
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Prior cross-country skiers, snowshoers/hikers/nature walkers, and dog owners
were primarily male (59%), and from the Metropolitan Boston area (48%) or abutting
towns (33%). The average age of respondents was 47 years, and the average number
of times recreating in Middlesex Fells during the winter was 16 times.
Cross-country skiers were primarily female (52%), and mean age was 47 years
(SD = 10.2). Cross-country skiers were predominately from towns abutting Middlesex
Fells (Maiden, Medford, Melrose, Stoneham, & Winchester) and the Metropolitan Boston
area (38% each). Snowshoers/hikers/nature walkers were primarily male (53%), and
mean age was 44 years (SD =11.4). Snowshoers/hikers/nature walkers were
predominately from the Metropolitan Boston area (51%) and abutting towns (29%). Dog
owners were primarily male (66%), and mean age was 43 years (SD =12.3). Dog owners
were predominately from the Metropolitan Boston area (notably Somerville) (47%) and
abutting towns (36%).
The majority of cross-country skiers recreated at least monthly (52%), or 1 to 2
times per season (38%). Mean participation of cross-country skiers was 8 times per
season (SD= 8.1). Most snowshoers/hikers/nature walkers recreated at least monthly
(53%), or 1 to 2 times per season (30%). Mean participation of snowshoers/hikers/nature
walkers was 11 times per season (SD= 11.4). The majority of dog owners recreated at
least weekly (47%), with almost equal amounts recreating at least monthly or 1 to 2
times per season (27% and 26% accordingly). Mean participation of dog owners was 28
times per season (SD = 27.3).
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Table 3
Characteristics by Prior Cross-Country Skiers, Snowshoers/Hikers/Nature Walkers, and
Dog Owners in Middlesex Fells
Characteristic

Gender
Male
Female
Residence
Abutter
Metropolitan Boston
Greater Boston
Outside Greater Boston
Primary Activity
Yes
No
Participation per winter
season
Cross-country ski
Never
Weekly
Monthly
1 -2 times per season
Snowshoe/hike/nature walk
Never
Weekly
Monthly
1 -2 times per season
Dog owner
Never
Weekly
Monthly
1-2 times per season

n

%

n

%

Snowshoer/
hiker/
nature walker
(n- = 77)
n
%

121
85

59
41

14
15

48
52

41
36

53
47

66
34

66
34

69
97
36
4

33
48
17
2

11
11
7
-

38
38
24
-

22
39
14
2

29
51
18
2

36
47
15
2

36
47
15
2

201
5

98
2

27
2

95
5

75
2

97
3

99
1

99
1

3
15
11

10
52
38

68
8
1
-

88
11
1
-

99
1

99
1

19
1
7
2

66
3
24
7

13
41
23

17
53
30

47
27
26

47
27
26

24
1
3
1
M
47
8

84
3
10
3
SD
10.2
8.1

76
1
M
44
11

99
1
SD
11.4
11.4

47
27
26
M
43
28

47
27
26
SD
12.3
27.3

Sample
(N == 206)

Cross-country
skier
(n= 29)

Dog owner
(n = 100)

n

%

M
47
Mean Age (SD)
Mean participation per winter
16
season(SD)
Note: Activity groups represents individuals who recreated during the winter season at Middlesex
Fells Reservation in prior winter seasons.
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Evaluation of Survey Design by Major Activity Groups
The majority of surveys completed by prior cross-country skiers,
snowshoers/hikers/nature walkers and dog owners were distributed between Long Pond
parking lot and Sheepfold parking lots (31% and 36% respectively). Surveys were
conducted on weekends (43%) and holidays (31%), and primarily midday (59%).
The majority of surveys completed by cross-country skiers (59%) were
conducted at Long pond trail head/parking lot. Additionally, 40 percent of surveys
completed by dog owners were conducted at Sheepfold, with 24 percent conducted at
Long Pond. All survey days were distributed for each day of week by activity type, but
with more surveys completed during the weekend than weekdays and holidays for crosscountry skiers (45%), snowshoers/hikers/nature walkers (42%) and dog owners (43%).
Surveys completed by cross-country skiers were conducted distributed throughout the
day during the morning (31%), midday (48%), and late afternoon/early evening (21%).
The majority of surveys completed by snowshoers/hikers/nature walkers (66%) and dog
owners (56%) were conducted at midday.
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Table 4
Characteristics by Prior Cross-Country Skiers, Snowshoers/Hikers/Nature Walkers, and
Dog Owners in Middlesex Fells
Characteristic

Trail Head Location
Bellevue Pond
South Border Rd
Long Pond
Sheepfold
Bear Hill Tower
Day of the Week
Weekday
Weekend
Holiday
Time
Morning
Midday
Late afternoon

Sample
(N = 206)

Cross-country
skier
(n = 29)
n
%

Snowshoer/hiker
nature walker
(n= 77)
n
%

n

%

34
20
65
74
13

17
10
31
36
6

3
1
17
6
2

10
3
59
21
7

12
10
24
28
3

54
88
64

26
43
31

6
13
10

21
45
34

52
121
33

25
59
16

9
14
6

31
48
21

Dog Owner
(n= 100)
n

%

16
13
31
36
4

19
9
24
40
8

19
9
24
40
8

17
32
28

22
42
36

31
43
26

31
43
26

15
51
11

20
66
14

28
56
16

28
56
16

Note: Activity groups represents individuals who recreated during the winter season at Middlesex
Fells Reservation in prior winter seasons. No chi-square analysis were significant.

Observed Frequency of Behavior Events
An evaluation of observed frequency of behavior data of cross-country skiers
revealed that dog owners observed significantly more cross-country skiers acting rude
and discourteous (17%, X2 = 19.64, df= 2, p = <.001), and passing too closely (18%, X2
= 18.18, df = 2, p = <.001) than other cross-country skiers and snowshoers/hikers/nature
walkers (Table 5). Similarly, significantly more cross-country skiers observed other
cross-country skiers not yielding right of way (20%, X2 = 14.21, df = 2, p = <.05) than
snowshoers/hikers/nature walkers and dog owners. Approximately 20 percent of crosscountry skiers observed other cross-country skiers failing to give warning on approach,
while 13 percent of snowshoers/hikers/nature walkers observed cross-country skiers
failing to give warning on approach and skiing out of control or too fast.
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The evaluation of snowshoers/hikers/nature walkers revealed that significantly
more cross-country skiers observed snowshoers/hikers/nature walkers disrupting trail
conditions (58%, X2 = 47.11, df= 2, p = <.001) than snowshoers/hikers/nature walkers
and dog owners. Approximately 24 percent of snowshoers/hikers/nature walkers
observed rude and discourteous behavior by individuals in their activity group, while 21
percent of dog owners and 17 percent of cross-country skiers observed rude and
discourteous behavior by snowshoers/hikers/nature walkers.
An evaluation of runners revealed that no significant behaviors of runners were
observed, except that 10 percent of cross-country skiers observed runners disrupting
physical trail conditions (X2= 12.75, df = 2, p = <.05).
An evaluation of dog owners revealed that no significant differences in observed
frequency of behavior events between the three major activity groups. However,
approximately 32 percent of cross-country skiers and snowshoers/hikers/nature walkers
observed rude and discourteous behavior by dog owners, while only 18 percent of dog
owners observed rude and discourteous behavior by other dog owners. Similarly, 31 to
39 percent of cross-country skiers (35%), snowshoers/hikers/nature walkers (39%), and
dog owners (31%) observed dogs that have been allowed to misbehave or threaten
others. Comparatively higher frequency of occurrence percentages were reported for
dog owners not keeping dogs on a leash and not cleaning up after dogs. In total, 65
percent of cross-country skiers observed dog owners not cleaning up after their dog(s),
while 70 and 76 percent of snowshoers/hikers/nature walkers and dog owners observed
dog owners not cleaning up after their dogs. More than half of cross-country skiers
(59%), almost half of snowshoers/hikers/nature walkers (49%), and 36% of dog owners
observed dog owner disrupting physical trail conditions.
Finally, an evaluation of mountain bikers revealed that significantly more
snowshoers/hikers/nature walkers observed mountain bikers not yielding right of way
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(17%, X?= 10.66, df= 2, p = <.05) than cross-country skiers and dog owners. In addition,
a higher percentage of snowshoers/hikers/nature walkers observed mountain bikers
acting rude and discourteous (23%), passing too closely (21%), and riding out of control
(15%) than cross-country skiers and dog owners (between 7-11%). Few cross-country
skiers (7-10%), snowshoers/hikers/nature walkers (10-12%) and dog owners (3-8%)
observed mountain bikers failing to give warning on approach and disrupting physical
trail conditions.
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Table 5
Observed Frequency of Behavior at Middlesex Fells Reservation

Event

Crosscountry
skier
(n = 29)

Type of Visitor
Snowshoer/
hiker/ nature
walker
(n = 77)

Dog owner
(77=100)

X*(2,
/V =
206)

P

Evaluation of cross-country skiers
Rude and discourteous
17
19.64
.000
Not yielding right of way
20
9
14.21
.001
Passing too closely
3
18
18.18
.000
No warning on approach
20
13
7
4.66*
.097*
Skiing out of control, too fast
12
1
12.48
002
Disrupting trail conditions
10
1
12.74
.002
Evaluation of snowshoers/
hikers/nature walkers
17
21
Rude and discourteous
24
.762*
.683*
Not yielding right of way
1
8
6.22
.045*
Disrupting trail conditions
58
13
6
47.11
.000
Evaluation of runners
1
Rude and discourteous
1.06*
.587*
Not yielding right of way
1
1.06*
.587*
Disrupting trail conditions
10
1
12.75
.002
Evaluation of dog owners
Rude and discourteous
31
33
18
5.42*
.066*
Not yielding right of way
24
14
10
3.87*
.144*
Not keeping dog(s) on a leash
59
75
79
4.97*
.083*
Not cleaning up after dog(s)
65
54
76
1.53*
.465*
Dog(s) misbehave and
35
39
31
1.22*
.543*
threaten
Disrupting trail conditions
59
49
36
6.00*
.050*
Evaluation of mountain bikers
Rude and discourteous
10
23
11
5.77*
.056*
Not yielding right of way
7
17
3
10.66 .005
Passing too closely
10
21
18
1.58*
.459*
No warning on approach
10
10
8
.35*
.841*
Riding out of control, too fast
7
16
8
3.13*
.209*
Disrupting trail conditions
7
12
3
5.18*
.075*
Note: Cell entries present percentage of users who observed the behavior one or more times
during prior visits to Middlesex Fells Reservation. *Chi-squares are not significant at p < .05.
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Perceived Problem with Behavior Events
The perceived problem ratings of behavior events in an evaluation of crosscountry skiers revealed that limited significant differences (p < .05) existed between
cross-country skiers, snowshoers/hikers/nature walkers, and dog owners (Table 6).
Limited significant differences were between snowshoers/hikers/nature walkers
evaluation of cross-country skiers skiing out of control (8%, )f= 7.30, df= 2, p = <.05)
and cross-country skiers and dog owners. However, 17 percent of cross-country skiers
perceived other cross-country skiers not yielding right of way to be a problem, along with
12 percent of snowshoers/hikers/nature walkers and 10 percent of dog owners. Only 3
percent of cross-country skiers perceived other cross-country skiers acting rude and
discourteous, not giving warning on approach, and skiing out of control to be a problem.
Comparatively, 12 percent of snowshoers/hikers/nature walkers and 16 percent of dog
owners perceived cross-country skiers acting rude and discourteous to be a problem.
Snowshoers/hikers/nature walkers and dog owners also perceived cross-country skiers
not giving warning on approach to be a problem (22 and 17 percent, respectively).
An evaluation of snowshoers/hikers/nature walkers revealed that the majority of
cross-country skiers perceived snowshoers/hikers/nature walkers disrupting physical trail
conditions to be a problem (65%, )f= 73.91, df= 2, p = <.001), compared to about 6
percent of snowshoers/hikers/nature walkers and dog owners.In total, 24 percent of
cross-country skiers and 20 percent of dog owners perceived snowshoers/hikers/nature
walkers acting rude and discourteous to be a problem, compared to 11 percent of
snowshoers/hikers/nature walkers. About 14 percent of snowshoers/hikers/nature
walkers perceived other snowshoers/hikers/nature walkers not yielding right of way to be
a problem.
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An evaluation of runners revealed that very few cross-country skiers,
snowshoers/hikers/nature walkers, and dog owners perceived problems with runner
behavior, and only 14 percent of cross-country skiers perceived runners to disrupt
physical trail conditions (X2= 24.90, df= 2, p = <.001).
An evaluation of mountain bikers revealed that significantly more
snowshoers/hikers/nature walkers perceived mountain bikers failing to give warning on
approach (49%, )f= 20.20, df= 2, p = <.001) and disrupting physical trail conditions
(34%, X?= 25.12, df= 2, p = <.001) to be a problem than cross-country skiers and dog
owners. Approximately 10 percent of snowshoers/hikers/nature walkers perceived
mountain bikers acting rude and discourteous to be a problem. Few cross-country skiers
(14%), snowshoers/hikers/nature walkers (17%), and dog owners (10%) perceived
mountain bikers not yielding right of way to be a problem. Similarly, few cross-country
skiers (10%), snowshoers/hikers/nature walkers (16%), and dog owners (4%) perceived
mountain bikers passing too closely to be a problem. In total, 24 percent of
snowshoers/hikers/nature walkers perceived mountain bikers riding out of control to be a
problem, and 34 percent perceived mountain bikers disrupting trail conditions to be a
problem. Few cross-country skiers (15%) and dog owners (7%) perceived mountain
bikers riding out of control to be a problem. Similarly, few cross-country skiers (14%) and
dog owners (2%) perceived mountain bikers disrupting trail conditions to be a problem.
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Table 6
Perceived Problem with Behavior at Middlesex Fells Reservation

Event

Type of Visitor
Snowshoer/
hiker/ nature
walker
in = 77)

Crosscountry
skier
(n = 29)

Dog owner
(/7=100)

A*(2,
N=
206)

P

Evaluation of cross-country skiers
Rude and discourteous
3
12
16
3.31*
.191*
17
12
10
.564*
Not yielding right of way
1.15*
Passing too closely
No warning on approach
3
22
17
5.18*
.075*
Skiing out of control
3.4
6.13
.047
Disrupting trail conditions
8
1
7.30
.026
Evaluation of snowshoers/
hikers/nature walkers
24
11
20
Rude and discourteous
3.12*
.210
Not yielding right of way
3
14
7
4.10*
.129
Disrupting trail conditions
65
6
5
73.91
.000
Evaluation of runners
1
Rude and discourteous
3
2.92*
.233*
2
Not yielding right of way
3
0
2.98*
.226*
Disrupting trail conditions
14
24.90
.000
Evaluation of dog owners
Rude and discourteous
35
17
21
3.90*
.142*
Not yielding right of way
3
12
9
2.78*
.595*
Not keeping dog(s) on a
55
20
12
25.51
.000
leash
Not cleaning up after dog(s)
69
66
60
.562*
1.15*
Dog(s) misbehave and
threaten
38
48
32
4.73*
.094*
62
Disrupting trail conditions
43
43
3.67*
.159*
Evaluation of mountain bikers
1
Rude and discourteous
10
12.74
.002
Not yielding right of way
14
17
10
1.38*
.502*
Passing too closely
10
16
4
7.02
.030
No warning on approach
26
49
8
20.20
.000
Riding out of control
15
24
7
6.96
.031
14
34
Disrupting trail conditions
2
25.12
.000
Note: Cell entries present percentage of users who observed the behavior one or more times
during prior visits to Middlesex Fells Reservation. *Chi-squares are not significant at p < .05.
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Interpersonal or Social Values Conflict
An evaluation of conflict regarding cross-country skiers' behaviors revealed low
percentages of conflict across overall sample of cross-country skiers,
snowhshoers/hikers/nature walkers and dog owners (Table 7). Only approximately 12
percent of the overall sample (N= 206) experienced conflict with cross-country skiers
acting rude and discourteous, and not yielding right of way. Of conflict with rude and
discourteous behavior, 81 percent was social values conflict. Of conflict with not yielding
right way, 92 percent was social values conflict. Approximately 17 percent of the total
sample experienced conflict with failing to give warning on approach. Very few
respondents experienced conflict with cross-country skiers skiing out of control (1%) and
disrupting trail conditions (7%), and no respondents experienced conflict over crosscountry skiers passing too closely.
No significant differences between activity groups were apparent for rude and
discourteous behavior, not yielding right of way, passing too closely, failing to give
warning on approach, and skiing out of control. However, there was a significant
difference between cross-country skiers (21%, X?= ^4.78,df= 2, p = <.05) and
snowshoers/hikers/nature walkers and dog owners regarding cross-country skiers
disrupting physical trail conditions. Of this, 86 percent was social values conflict ()f=
7.19, df= 2, p = <.05). While the overall sample revealed that few respondents
experienced conflict with cross-country skiers, significant differences existed across
activity groups for conflict classifications with cross-country skiers failing to give warning
on approach and disrupting physical trail conditions. More cross-country skiers
experienced conflict with disrupting physical trail conditions, and of this, 83 percent was
social values conflict, while 100 percent of snowshoers/hikers/nature walkers conflict
was social values (X2= 7.19, df= 2, p= <.05).
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Table 7
Conflict Classifications with Cross-Country Skiers' Behaviors

Evaluation of CrossCountry Skiers

Sample
(N = 206)

Type of Visitor
Snowshoers
Hikers
Nature
Walkers
(n = 77)
N
(%)
(%)

Crosscountry
skiers
(n= 29)

Dog
Owners
(n= 100)

^(2)

P

N
n
n
%
(%)
Rude and discourteous
Conflict
2.83* .242*
97
No Conflict
181
87
68
88
85
28
85
Conflict
26
1
3
9
12
15
13
15
Type of Conflict
3.87* .144*
Interpersonal
5
19
4
31
Social Values
21
81
1
100
9
100
11
69
Not yielding right of way
Conflict
1.15* .564*
24
182
83
68
88
No Conflict
88
90
90
24
12
17
9
12
Conflict
5
10
10
Type of Conflict
Interpersonal
2
8
1
20
1
10
1.75* .418*
Social Values
22
92
4
80
9
100
9
90
Passing too closely
Conflict
No Conflict
206 100
Conflict
Type of Conflict
Interpersonal
Social Values
Failing to give warning
Conflict
5.34* .069*
97
No Conflict
172
60
78
84
84
83
28
34
17
1
3
17
22
Conflict
16
16
Type of Conflict
.033
6.83
Interpersonal
5
15
1
100
3
18
1
6
Social Values
29
85
14
82
15
94
Skiing out of control
Conflict
6.13
.047
97
77
No Conflict
205
99
28
100
100 100
1
1
3
Conflict
1
Type of Conflict
Interpersonal
1
100
1
100
Social Values
Disrupting trail conditions
Conflict
14.78 .001
192
79
70
No Conflict
93
23
91
99
99
7
21
7
Conflict
14
6
9
1
1
Type of Conflict
7.19
.027
Interpersonal
2
14
1
17
1
100
Social Values
12
86
5
83
7
100
Note: Cell entries present percentage of users who observed the behavior one or more times
during prior visits to Middlesex Fells Reservation. *Chi-squares are not significant at p < .05.
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An evaluation of conflict regarding snowshoers/hikers/nature walkers' behaviors
revealed low percentages of conflict experienced by the overall sample (Table 8). Only
approximately 17 percent of respondents experienced conflict with
snowshoers/hikers/nature walkers acting rude and discourteous, while 14 percent
experienced conflict with disrupting trail conditions, and 9 percent with not yielding right
of way. Of the overall conflict with rude and discourteous behavior and disrupting trail
conditions across the three activity groups, the majority of conflict was interpersonal
conflict (54 percent and 59 percent, respectively). All conflict regarding not yielding right
of way was social values conflict.
Significant differences existed between conflict experienced by activity groups for
disrupting physical trail conditions. The majority of cross-country skiers experienced
conflict for this behavior (65%, X?= 73.9, df = 2, p = <.001), compared to 7 percent of
snowshoers/hikers/nature walkers and 5 percent of dog owners. Of this conflict, 53
percent of cross-country skiers experienced interpersonal conflict, compared to 60
percent of dog owners experienced social values conflict. Significant differences were
also found across the three activity groups experiencing either interpersonal or social
values conflict regarding rude and discourteous behavior. Approximately 69 and 71
percent of dog owners and cross-country skiers experienced social values conflict, while
89 percent of snowshoers/hikers/nature walkers experienced interpersonal conflict ()f=
9.12, df=2, p=<.05).
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Table 8
Conflict Classifications with Snowshoers/Hikers/Nature Walkers' Behaviors

Evaluation
ofSnowshoers/hikers/
Nature walkers

Rude and discourteous
Conflict
No Conflict
Conflict
Type of Conflict
Interpersonal
Social Values
Not yielding right of way
Conflict
No Conflict
Conflict
Type of Conflict
Interpersonal
Social Values
Disrupting trail conditions
Conflict
No Conflict
Conflict
Type of Conflict
Interpersonal
Social Values

Sample
(N = 206)

Crosscou ntry
skiers
(n= 29)

Type of Visitor
Snowshoers
Hikers
Nature
Walkers
(" = 77)
n
(%)

n

%

n

(%)

171
35

83
17

22
7

76
24

68
9

16
19

54
46

2
5

29
71

187
19

91
9

28
1

19

100

177
29
12
17

Dog
Owners
(n= 100)

n

(%)

88
12

81
19

81
19

8
1

89
11

6
13

32
69

97
3

66
11

86
14

93
7

93
7

1

100

11

100

7

100

86
14

10
19

34
65

72
5

93
7

95
5

95
5

59
41

10
9

53
47

5

100

2
3

40
60

X\2)

P

2.87*

.238*

9.12

.010

4.10*

.129*

-

-

73.9

.000

4.53*

.104*

Note: Cell entries present percentage of users who observed the behavior one or more times
during prior visits to Middlesex Fells Reservation. *Chi-squares are not significant at p < .05.

An evaluation of conflict regarding dog owner's behaviors revealed higher
percentages of the overall sample of cross-country skiers, snowhshoers/hikers/nature
walkers and dog owners experienced conflict compared to evaluations of cross-country
skiers and snowshoers/hikers/nature walkers (Table 9). The majority of respondents
experienced conflict regarding dog owners not keeping their dog on a leash (56%) and
not cleaning up after their dogs (67%). Of these, 84 percent of conflict was interpersonal
regarding not keeping dog on a leash, and 87 percent was interpersonal regarding not
cleaning up after their dog. Approximately 38 and 45 percent of respondents
experienced conflict with dog owners allowing their dog to misbehave or threaten others,
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and disrupting physical trail conditions. Comparatively fewer respondents experienced
conflict with dog owners acting rude and discourteous (21% of respondents, 57%
interpersonal) and not yielding right of way (9% of respondents, 63% interpersonal).
Significant differences existed across the three activity groups regarding conflict
with not keeping dog(s) on a leash. Approximately 79 percent of
snowshoers/hikers/nature walkers experienced conflict with this behavior compared to
55 percent of cross-country skiers, and 42 percent of dog owners {)f= 19.65, df= 2, p =
<.001). No other significant differences between activity groups existed for the remaining
behaviors, due to the majority of most groups experiencing conflict with dog owners.
Significant differences also existed across the three activity groups regarding conflict
classifications with rude and discourteous behavior, not yielding right of way, and
disrupting physical trail conditions. Approximately 85% snowshoers/hikers/dog walkers
experienced interpersonal conflict regarding rude and discourteous behavior compared
to 70 and 77 percent of cross-country skiers and dog owners experiencing social values
conflict {X2= 13.02, df= 2, p = <.05). All cross-country skiers and
snowshoers/hikers/nature walkers experienced interpersonal conflict with dog owners
not yielding right of way, compared to 77 percent of dog owners experiencing social
values conflict (J^= 12.31, df= 2, p = <.001). The majority of dog owners (81%) and
snowshoers/hikers/nature walkers (55%) experienced social values conflict with other
dog owners disrupting physical trail conditions, compared to half of cross-country skiers
experiencing interpersonal conflict (J^= 8.11, df=2, p = <.001). No other significant
differences across activity groups existed for not keeping dog(s) on a leash and not
cleaning up after dog(s) because of the majority of respondents in each activity
experiencing interpersonal conflict with dog owners. Conversely, the majority of
respondents experienced social values conflict with allowing dog(s) to misbehave or
threaten others (51%).
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Table 9
Conflict Classifications with Dog Owners' Behaviors

Evaluation of Dog Owners

Sample
(N = 206)

Type of Visitor
Snowshoers
Hikers
Nature
Walkers
(n = 77)
n
(%)
(%)

Crosscou ntry
skiers
(n= 29)

Dog
Owners
(n= 100)

X\2)

P

n
n
n
(%)
%
Rude and discourteous
Conflict
3.90* .142*
64
79
79
No Conflict
162 79
19
65
83
17
21
21
Conflict
44
21
10
35
13
Type of Conflict
13.02 .001
Interpersonal
19
57
3
11
85
5
23
30
Social Values
25
43
7
70
2
15
16
77
Not yielding right of way
Conflict
1.72* .423*
No Conflict
187 91
28
97
68
88
91
91
Conflict
1
9
12
9
19
9
3
9
Type of Conflict
12.31 .002
Interpersonal
12
63
1
100
9
100
2
22
Social Values
7
37
7
77
Not keeping dog(s) on leash
Conflict
19.65 .000
44
19
No Conflict
90
13
45
25
58
58
Conflict
116 56
16
55
58
75
42
42
Type of Conflict
2.47* .291*
Interpersonal
96
84
15
94
46
79
37
88
Social Values
18
16
1
6
12
21
5
12
Not cleaning up after dog(s)
Conflict
1.06* .948*
32
No Conflict
68
33
9
31
25
34
34
Conflict
138 67
52
68
20
69
66
66
Type of Conflict
2.83* .243*
Interpersonal
120 87
18
90
42
81
60
91
Social Values
18
13
2
10
10
19
6
9
Dog(s) misbehaves/threaten
Conflict
5.35*
No Conflict
127 62
62
40
52
18
69
69
.069*
Conflict
79
11
37
48
38
38
31
31
Type of Conflict
1.08*
Interpersonal
49
4
20
54
39
36
15
48
.582*
Social Values
40
51
7
64
17
46
16
52
Disrupting trail conditions
Conflict
3.91* .141*
44
57
No Conflict
11
58
113 55
38
58
Conflict
62
33
43
42
42
93
45
18
Type of Conflict
8.11
.017
Interpersonal
32
34
9
15
45
8
19
50
Social Values
61
66
9
50
18
55
34
81
Note: Cell entries present percentage of users who observed the behavior one or more times
during prior visits to Middlesex Fells Reservation. *Chi-squares are not significant at p < .05.
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An evaluation of conflict regarding runners' behaviors revealed very low
percentages of conflict experienced by the overall sample (Table 8). Only approximately
2 to 3 percent of respondents experienced conflict with runners across all three
behaviors. Of this, there was significant difference between activity groups regarding
rude and discourteous behavior ()f= 8.05, df = 2, p = <.05) and disrupting physical trail
conditions {X?= 24.89, df= 2, p = <.001). Between 3 to 8 percent of cross-country skiers
and snowshoers/hikers/nature walkers experienced conflict with runners, while no dog
owners experienced conflict with runners. No significant comparisons of conflict
classifications across the three activity groups could be established because of low
sample sizes of conflict.
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Table 10

Conflict Classifications with Runners' Behaviors

Evaluation of Runners

Sample
(N = 206)

Crosscou ntry
skiers
(n= 29)
n
(%)

Type of Visitor
Snowshoers
hikers
nature walkers
(n = 77)
n
(%)

Dog
owners
(n= 100)

)C{2)

P

n
%
n
(%)
Rude and discourteous
Conflict
8.05
.018
No Conflict
199 97
28
97
71
92
100 100
7
1
Conflict
3
3
6
8
Type of Conflict
Interpersonal
Social Values
7
100
1
100
6
100
Not yielding right of way
Conflict
2.98* .226*
97
No Conflict
203 98
28
75
97
100 100
Conflict
3
2
1
2
3
3
Type of Conflict
Interpersonal
Social Values
3
100
1
100
2
100
Disrupting trail conditions
Conflict
24.89 .000
202 98
No Conflict
25
86
77
100
100 100
4
2
4
14
Conflict
Type of Conflict
Interpersonal
1
25
1
25
Social Values
3
75
3
75
Note: Cell entries present percentage of users who observed the behavior one or more times
during prior visits to Middlesex Fells Reservation. *Chi-squares are not significant at p < .05.
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An evaluation of conflict regarding mountain bikers' behaviors revealed low
percentages of total respondents experiencing conflict. Between 11 and 19 percent of
respondents experienced conflict regarding mountain bikers disrupting physical trail
conditions (11%), riding out of control (15%), not yielding right of way (18%), and failing
to give warning on approach (19%). Regarding mountain bikers disrupting physical trail
conditions, 35 percent of cross-country skiers experienced conflict (90% social values
conflict), compared to 14 percent of snowshoers/hikers/nature walkers (91% social
values conflict) and 2 percent of dog owners ( ^ = 25.12, df- 2, p = <.001). Similarly,
more cross-country skiers experienced conflict with rude and discourteous behavior
(24%, X?= 37.21, df= 2, p = <.001), and failing to give warning (43%, )f= 20.20, df= 2,
p = <.05), than snowshoers/hikers/nature walkers and dog owners.
Regarding mountain bikers not yielding right of way, all respondents (18% of
sample) experienced social values conflict. Similarly, the majority of conflict regarding
passing too closely (95%), failing to give warning (80%), riding out of control (91%), and
disrupting physical trail conditions were social values conflict (87%). Conversely, the
majority of respondents (75%) experienced interpersonal conflict regarding rude and
discourteous behavior. No significant differences across activity groups existed for riding
out of control, or for type of conflict (interpersonal or social values) between all six
behavior events.
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Table 11
Conflict Classification Related to Mountain Bikers' Behaviors

Evaluation of Mountain
bikers

Sample
(N = 206)

Type 3f Visitor
Snowshoers
Hikers
Nature
Walkers
(" = 77)
n
(%)
(%)

Crosscou ntry
skiers
(n= 29)

Dog
Owners
(n= 100)

^(2)

P

n
n
%
n
(%)
Rude and discourteous
37.21 .000
Conflict
22
77
No Conflict
198
96
76
100
99
99
4
7
24
Conflict
8
1
1
Type of Conflict
.381* .537*
Interpersonal
2
75
2
71
Social Values
6
25
5
29
1
100
Not yielding right of way
Conflict
10.19 .006
82
24
No Conflict
169
83
55
71
90
90
Conflict
37
18
5
17
22
29
10
10
Type of Conflict
Interpersonal
Social Values
37
100
5
100
22
100
10
100
Passing too closely
Conflict
7.02
.030
187
84
No Conflict
91
26
90
65
96
96
Conflict
19
9
3
10
12
16
4
4
Type of Conflict
.616* .735*
Interpersonal
1
5
1
8
Social Values
18
95
3
100
11
92
4
100
Failing to give warning
Conflict
20.20 .000
57
57
74
No Conflict
165
81
16
92
92
Conflict
40
19
12
43
20
26
8
8
Type of Conflict
.469* .791*
Interpersonal
8
20
3
25
4
20
1
13
Social Values
32
80
9
75
16
80
7
88
Riding out of control
Conflict
5.96* .051*
174
No Conflict
85
21
72
63
82
90
90
Conflict
32
15
8
28
14
18
10
10
Type of Conflict
3.75* .153*
Interpersonal
3
9
2
25
1
10
Social Values
29
91
6
75
14
100
9
90
Disrupting trail conditions
Conflict
25.12 .000
No Conflict
183
89
19
65
66
86
98
98
Conflict
23
11
10
35
11
14
2
2
Type of Conflict
2.64* .267*
Interpersonal
3
13
1
10
1
9
1
50
Social Values
20
87
9
90
10
91
1
50
Note: Cell entries present percentage of users who observed the behavior one or more times
during prior visits to Middlesex Fells Reservation. *Chi-squares are not significant at p < .05
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CHAPTER V

DISCUSSION

The goal of this study was to determine if conflict existed between winter
recreational trail users in Middlesex Fells Reservation. This study utilized a model that
allowed for a distinction between types of conflict, based on trail users' observations and
perceptions of problematic behavior events. This study classified conflict as either
interpersonal, based on user's observations and perceptions of problematic behaviors,
or social values, based on users' perceptions of problematic behaviors. The findings of
this study supported that recreational trail users in Middlesex Fells Reservation
experienced conflict with other users. Respondents observed various behaviors and
perceived them to be a problem, or did not observe the behaviors in the winter, but still
perceived them to be a problem. The findings of this study supported two hypotheses:
1) Hi: Winter recreational trail users in Middlesex Fells Reservation experience
interpersonal conflict over behavior events, and 2) H2: Winter recreational trail users
experience social values conflict over behavior events. The analysis of runner behavior
events supported the null hypothesis that trail users do not experience conflict with
behavior events. The hypothesis (H3) that trail users experienced both interpersonal and
social values conflict with problematic behaviors was not supported by this study.
The most significant finding of this study was that the majority of trail users in all
three major activity groups observed dog owners not cleaning up after their dogs and not
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keeping their dogs on a leash, and believed that this was a problem. Another significant
finding was that cross-country skiers encountered other users disrupting physical trail
conditions, and believed that this was problem. These conflict findings have significant
management implications for DCR and Middlesex Fells managers. Findings of conflict
with dog owner behavior supported DCR's management decisions for an allocated offleash dog area at Sheepfold. Conflict with dog owners is a significant issue on which
DCR should focus short and long-term winter management efforts. Potential
management actions include monitoring conflict with dog owners, enforcing leash
regulations and waste cleanup policies, and even piloting a dog use program for the offleash area at Sheepfold. Additionally, cross-country skiers' perceptions of conflict with
other users supported DCR's initial decision for allocated cross-country skier trails, and
educational programs regarding cross-country skiing. While this study had
methodological limitations, the conflict findings found were tangible and valuable to DCR.

Respondent Profiles
The quantitative analysis by major activity group found that survey respondents
were primarily dog owners and snowshoers/hikers/nature walkers, with some crosscountry skiers. Respondents whose current activity was cross-country skiing,
snowshoing/hiking/nature walking and dog walking, and who had previously recreated at
Middlesex Fells during the winter were primarily male and around 47 years of age. This
average respondent age is typical given the local demographics and recreational
opportunities offered at Middlesex Fells. Respondents were primarily from the
Metropolitan Boston area and town abutting Middlesex Fells Reservation. Most
completed surveys were collected from Sheepfold parking lot, primarily on weekends in
the middle of the day.
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Primary representation of dog owners could be a result of the popularity of the
Sheepfold parking lot during midday on weekends, based on the large response rate
and even larger head count of recreational trail users. In addition, dog owners in general
recreated more frequently at Middlesex Fells than the other two activities. This could be
due to the nature of dog ownership, and the daily need to exercise a dog. This can be a
result of many surveys completed at Sheepfold during the weekend and holidays, and
during the middle of the day. Some dog owners were abutters and recreated on
weekdays and in the morning, but the data was skewed towards weekend users. On the
other hand, an initial assumption was that dog owners would primarily be abutters, but
slightly more dog owners were from the Metropolitan Boston area, notably Somerville.
This could be attributed to new off-leash dog area, or lack of large natural areas in
Somerville for dog owners to recreate.
Sheepfold parking lot was the most popular spot along with long pond on
weekends and holiday. Users were intercepted at both parking lot trail heads and
adjacent major trail intersections. This maximized random interception of users on peak
days, since one surveyor could not intercept consecutive users entering the park on
peak visitation days. However, this could have contributed to the smaller sample size of
cross-country skiers compared to the two larger activity groups. While the cross-country
skier sample size was not as robust as snowshoers/hikers/nature walkers and dog
owners, the activity group still provided significant findings of experienced conflict.
Conflict Analysis
Dog Owners
All three major activity groups experienced interpersonal conflict with dog owners
not cleaning up after their dog and not keeping their dog on a leash. Cross-country
skiers and snowshoers/hikers/nature walkers experienced interpersonal conflict with dog
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owners not cleaning up after their dog and not keeping their dogs on a leash. Dog
owners primarily experienced in-group interpersonal conflict with other dog owners not
cleaning up after their dogs. Other conflict with dog owners includes that respondents
across all user groups experienced interpersonal or social values conflict with dog
owners allowing their dogs to misbehave or threaten others. Previous literature supports
interpersonal conflict between dog owners and other users with off-leash dogs and dog
waste, and interpersonal or social values conflict with dogs misbehaving or approaching
other users (Vaske & Donnelly, 2007a, b, & c). This conflict is due to differences in
normative and lifestyle tolerances of non-dog owners and dog owners.
The cause of in-group dog owner conflict regarding other owners not keeping
their dogs on a leash is unclear, since many surveys were conducted in the off-leash
dog area at Sheepfold. However, this could be due to the possibility that users in all
three groups observed off-leash dogs on trails that require leashes, and thought it was a
problem. Alternatively, users could also think that dogs off-leash in Sheepfold was a
problem.
The primary researcher observed that interpersonal conflict between trail users
and dog owners was founded, based on existing dog waste on trails, and encounters
with off-leash dogs. Dog waste was highly evident on the snow at all five surveys
locations, particularly at the entrance of each trail head. Dog waste policies were posted
at each interpretive kiosk and trail head entrance. A dumpster was not provided at Long
Pond to deposit dog waste, and it was evident that waste was not picked up, and if it
was, the waste bags were not removed from the trails. DCR provided a large dumpster
for dog waste at Sheepfold, but a substantial amount of dog waste was evident at that
location as well.
In addition, off-leash dogs were observed on trails besides Sheepfold, especially
Long Pond and Bellevue Pond. The primary researcher encountered numerous off-leash
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dogs, and dog owners that had multiple dogs' off-leash. There were also multiple
encounters with dog owners who had lost their dogs on various survey days in
Middlesex Fells, because they had let their dog off-leash. Professional observations of
dog waste and off-leash dogs supported significant findings of interpersonal conflict with
dog owners.
Cross-Country Skiers
Cross-country skiers experienced asymmetric interpersonal or social values
conflict with snowshoers/hikers/nature walkers and dog owners disrupting physical trail
conditions. A significant difference in all user groups' perceptions of conflict was over
snowshoers/hikers/nature walkers disrupting physical trail conditions, where more than
half of cross-country skiers experienced interpersonal conflict, and more than half of dog
owners experienced social values conflict, while very few snowshoers/hikers/nature
walkers experienced conflict. There was also a significant difference in all user groups'
perceptions of conflict with dog owners disrupting physical trail conditions. Cross-country
skiers experienced equal amounts of interpersonal or social values conflict with dog
owners disrupting physical trail conditions, while snowshoers/hikers/nature walkers and
dog owners primarily experienced social values conflict.
On the other hand, in-group evaluation of cross-country skiers revealed that very
few cross-country skiers experienced interpersonal conflict with other cross-country
skiers across all behavior events. Cross-country skiers experienced more social values
conflict than interpersonal with other cross-country skiers disrupting physical trail
conditions. In addition, a small percentage of all respondents experienced conflict with
cross-country skiers acting rude and discourteous, not yielding right of way, and failing to
give warning on approach. Of this conflict, the vast majority was social values conflict.
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This could be due to various sensitivity to conflict factors that were discussed in the
literature review of cross-country skiers.
This finding of asymmetric conflict between cross-country skiers and other users
over trail conditions is consistent with past conflict research. Cross-country skiers have
been shown to experience conflict with snowmobilers' behavior, such as noise pollution
and snowmobilers riding out of control. Past research supports that cross-country skiers
are sensitive to conflict based on their motivations and goals, attitudes and emotions,
normative tolerances, resource specificity, and mode of experience, including that skiing
is a traditional, low-impact activity.
A potential for conflict exists between cross-country skiers and other trial users
due to cross-country skiers' sensitivity to conflict, such as lifestyle tolerances as
discussed above. Cross-country skiing, snowshoeing, hiking, and nature walking are
considered to be traditional recreation activities. The mode of experience for these
activities is similar in that they are all low-impact activities that allow the user to be
focused on the surrounding environment. In addition, cross-country skiers and
snowshoers, hikers, and nature walkers might have similar lifestyle tolerances. However,
these activities differ in their resource specificity.
A potential for conflict also exists based on the resource specificity and mode of
experience of cross-country skiers. A study by Marcouiller, Scott, and Prey (2008)
supported that cross-country skiers can experience interpersonal conflict with hikers and
mountain bikers as a result of other users disrupting physical trail conditions. Snow pack
conditions are essential to cross-country skiing activities. Both cross-country skiers and
snowshoers rely on adequate snow depth and suitable trails for their respective activities.
However, cross-country skiers preferred groomed, or tracked, trails that are even in
snow cover. This might lead to cross-country skiers experiencing conflict with users that
disrupt the snow conditions on multiple-use trails, such as snowshoers/hikers/nature
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walkers and dog owners. Given cross-country skiers' normative and lifestyle tolerances,
resource specificity, and mode of experience, skiers could be more sensitive to conflict
with other non-motorized trail users than vice versa.
Findings of No Conflict
Some findings of this study suggest that trail users did not experience conflict
with runners. Over the range of behavioral events for cross-country skiing,
snowshoeing/hiking/nature walking, running, dog owners, and mountain biking, the
overall sample of respondents generally did not experience conflict for runner behavior.
No dog owners experienced conflict with runners acting rude and discourteous, not
yielding right of way, or disrupting physical trail conditions. In addition, very few
respondents experienced conflict with runners acting rude and discourteous, not yielding
right of way, and disrupting physical trail conditions. This could be due to the low
numbers of winter runners. Users might not experience conflict with runners because
running was not a popular activity during the winter at Middlesex Fells, and very few
users encountered or thought of runners. An analysis of respondents during peak
season would reveal if respondents experience conflict with runners when there are
more encounters and perceptions of runner behavior. This could also be due to the fact
that dog owners and other perhaps other users are not sensitive to conflict with runners.
Furthermore, substantially few respondents experienced conflict with various
behavioral of cross-country skiers. Very few respondents experienced conflict with
cross-country skiers passing too closely. Similarly, very few respondents experienced
conflict with cross-country skiers disrupting physical trail conditions. An in-group
evaluation of cross-country skiers revealed that a very small percentage of cross-country
skiers believed that other skiers disrupted physical trail conditions or were skiing too fast
or out of control. The percentages of conflict were too small to be considered significant
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in this study. Low in-group conflict ratings by cross-country skiers could be attributed to
cross-country skiers having generally positive or neutral perceptions of other skier's
behaviors.
Both Interpersonal and Social Values Conflict
The findings of this study did not support the hypothesis that trail users
experience both interpersonal and social values conflict for behavior events. This
hypothesis was not supported by the study findings due to the overwhelming majority of
respondents that disagreed with the statement "just knowing that (cross-country skiers,
snowshoers/hikers/nature walkers, runners, dog owners, or mountain bikers) are in the
area bothers me." As a result of only about one percent of respondents agreeing with the
statement for any activity group, chi-square analyses were not used to determine if
conflict was both interpersonal and social values.
The low response rate to this conflict statement could be a result of on-site
survey bias or the genuine possibility that respondents did not agree with the statement.
Respondents might not have selected that they agreed with the conflict statement
because of the biases associated with site-intercept surveys. Conducting face-to-face
surveys can skew the data to more positive results (Vaske, 2008). This was due to the
influence of the primary researcher present while respondents were completing the
survey, and some respondents might not have been willing to admit negative viewpoints
in that situation, compared to completing a survey in private.
In addition, the reaction of some respondents when completing the survey was
that the conflict statement sounded too severe. There is a possibility that if the conflict
statement had been rephrased, that respondents would have been more comfortable
selecting their true response. However, the possibility remains that respondents
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genuinely did not agree with the conflict statement, leading to no respondents having
both interpersonal and social values conflict.
Management Implications for Middlesex Fells Reservation
Dog Owners
This study successfully determined that interpersonal or social values conflict
exists between cross-country skiers, snowshoers/hikers/nature walkers, and dog owner
in Middlesex Fells Reservation. This information is important for managers at Middlesex
Fells Reservation, particularly during the Trails System and Resource Management
Planning processes, and for future planning processes. The most significant findings to
DCR managers included that cross-country skiers, snowshoers/hikers/nature walkers,
and dog owners experience interpersonal conflict with dog owner not cleaning up after
their dog, and not keeping their dog on a leash. Another significant finding to DCR
managers was that cross-country skiers experienced interpersonal or social values
conflict with other users disrupting physical trail conditions.
These conflict findings are important for managers because interpersonal and
social values conflict are addressed using different techniques (Carothers et al., 2000,
Vaske et al., 2007a). Interpersonal conflict is best addressed using physical trail
allocation or other management techniques, while social values conflict is best
addressed using educational workshops. For example, interpersonal conflict with dog
owners across all three activity groups will be best addressed using on-site management,
including increased enforcement of current dog-leash and dog-waste policy. The finding
that other users experienced interpersonal or social values conflict with dog owners not
keeping their dogs on a leash supported DCR's decision to create a designated off-leash
dog area at Sheepfold. While Sheepfold was designated as a dog area in an attempt to
reduce and prevent illicit activities, the area can provide a place for dog owners to legally
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allow their dogs to play off-leash, instead of illegally on other trails. These findings also
could support a decision to bolster enforcement of leash policies on trails where leashes
are required. Many surveys were completed by dog owners at Sheepfold, and many dog
owners experienced interpersonal conflict with other dog owners not cleaning up after
their dogs. Increased enforcement of dog-waste policies is critical in the off-leash dog
area at Sheepfold, and throughout Middlesex Fells.
The normative tolerance and conflict studies of an off-leash dog area by Vaske &
Donnelly (2007a, b, & c) revealed a potentially applicable conflict-management program.
The 'Voice and Sight Tag' (VST) registration program might allow DCR to manage dog
owners using the off-leash dog area at Sheepfold. Actively managing dog owners in this
area might decrease the conflict between other users and dog owners particularly at
Sheepfold. Sections of the program, such as educating dog owners on the fines and
sanctions associated with violating leash and dog waste policies, could be used to
decrease problematic dog owner behavior in areas other than Sheepfold, such as Long
Pond and Bellevue Pond. The feasibility of implementing such a management-intensive
program is limited by the DCR's available resources, such as time, staff, and funding.
The program would have to be implemented during peak season, when more full-time
park rangers are on duty, and an efficient means of monitoring the success of the
program would be needed. A solution to these substantial limitations could be for DCR to
create a cooperative agreement between Fells Dog and other interest groups and
volunteer organizations to disseminate educational information to dog owners not
affiliated with the groups.
Cross-Countrv Skiers
Managers anticipated that there was conflict between cross-country skiers and
other users, and between other users and mountain bikers and dog owners, given the
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presentation of public input during the TSP and RMP planning processes. During the
public meeting and comment period for the draft TSP, some cross-country skiers
mentioned that they experienced interpersonal conflict with snowshoers/hikers/nature
walkers, dog owners, and mountain bikers impacting trail conditions. These comments
were supported by the findings of this study. This study found that cross-country skiers
experienced interpersonal or social values conflict with snowshoers/hikers/nature
walkers and dog owners with disrupting physical trail conditions. This identification was
beneficial for managers, because it supported their decision to pilot cross-country skiingonly trails and educational programs for all users based on submitted comments during
the draft TSP public input process. DCR agreed to allocate trails for sole use by crosscountry skiers, and to institute educational programs for other users regarding crosscountry skiing norms. Since this study supported that cross-country skiers experienced
more conflict than other users regarding physical trail conditions, managers should
actively manage to alleviate and prevent this asymmetric conflict.
This study was designed to determine if conflict was experienced by winter
recreational trail users in general, irrespective of reported interest group conflict. This
study acknowledged that there was identifiable conflict between interest groups, NEMBA
and FOF. Although some findings suggested that cross-country skiers experienced more
social values conflict with mountain bikers than interpersonal conflict, these findings
were not significant. This was due to the lack of data collected from mountain bikers
during the sampling winter season, and lack of data of mountain bike usage during
previous winter seasons. Conflict could plausibly exist between cross-country skiers and
mountain bikers during previous winter season. However, significant data on winter
mountain biking would be needed to support any assumptions of conflict between these
groups.
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Urban Park Management
The findings of this study are significant within the concentration of urban park
management. Urban park management within Middlesex Fells Reservation involved
carrying out the intricate trail system and resource management planning processes.
Urban parks must balance the mission of the managing agency with the needs of
stakeholders, including interest groups and recreational users in general, and the DCR
strived for this in the TSP and RMP planning processes. Ensuring recreation satisfaction
and preventing coping behaviors is critical for urban park managers to ensure. Therefore
it is critical for managers to identify which users experience conflict and what type of
conflict they experience in order to draft the most suitable management alternatives.
Based on the findings of interpersonal or social values conflict, the next step in
the TSP and RMP planning processes could be for Middlesex Fells managers to draft
management alternatives for cross-country skiing only trails, educational programs
regarding cross-country skiing and maybe even mountain biking, and methods for
enhancing enforcement of current dog leash and dog waste policies. A follow-up study
on the acceptability of these management alternatives across different user groups could
be analyzed utilizing the Potential for Conflict Index (Vaske & Beaman, 2010).

Limitations
Survey Design Constraints
The method utilized in this study had multiple constraints, including limitations in
the survey collection technique, weather, and general design. Regarding survey
collection constraints, not many surveys were collected at Bellevue Pond and Bear Hill
Tower. This could be a result of limited parking at Bellevue Pond (approximately fifteen
cars) and less trail users at Bear Hill Tower. Also, few surveys were conducted during
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the morning, since the sun had not risen before work hours (7:00 to 9:00 a.m.) from
January through February. Similarly, this was a constraint collecting surveys during the
late evening in January because the sun set before typical work day ended (4:30 to 5:30
p.m.).
Unexpectedly, the Greater Boston area received significant snowfall throughout
the duration of the 2011 winter season. According to the Blue Hills Observatory in Milton,
MA, the 2011 winter season had the second snowiest January on record since 1891 with
48 inches of snow, and the third snowiest season on record since 1891, with a total of 95
inches of snow from October to March (lacono, 2011). High snowfall amounts were
favorable for snowshoers/hikers/nature walkers and cross-country skiers, but the
opposite was found for runners and mountain bikers. In addition, weather conditions
seemed to limit people's willingness to complete on-site surveys, as short as the survey
process was at an average of less than five minutes to complete. This constraint was
noticeable during cold and inclement weather. To address this constraint, the principal
researcher approached trail users when they first entered parking lots and were inside or
near their vehicles.
This study was also limited by the site-intercept design, where users were
surveyed on site instead of collecting contact information for a paper or internet survey.
Surveying users on site could have exaggerated the findings supporting a null
hypothesis of no conflict.
Other limitations of this study involve the data collection timeline and use of the
principal researcher as the sole surveyor. The research approval process through
University of New Hampshire's Internal Review Board at the University of New
Hampshire was not completed until late December, barring data collection in early and
mid December. In addition, only one surveyor was available to collected data on site.
Utilizing only one surveyor severely limited the total number of surveys completed. One
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surveyor also limited the potential variation of sampling two different locations at the
same day of the week and time. However, there are benefits to having one surveyor, the
principal researcher, conducting surveys in the field. The principal researcher is able to
accurately answer survey takers' inquiries regarding the studies, and can ensure the
integrity of survey data winter trail users in Middlesex Fells.
Limitations of Study Findings
The survey design constraints above and other factors limited the findings of this
study. Notably, the findings of this study are limited by small sample sizes, the intricacy
of statistical analyses required to gather more detailed information, and by the nature of
data collected in the survey instrument. There were limited respondents who were
runners and mountain bikers. Runner and mountain biker responses were omitted due to
small sample size leading to an inoperability of chi-square analyses. Runners and
mountain bikers were not collapsed into the primary three groups because of significant
differences in motivations and normative tolerances of users participating in running and
mountain biking compared to cross-country skiing, snowshoeing, hiking, or nature
walking, and dog owners, as supported by previous studies.
The sample size of respondents who were classified as dual sport winter
participants was also small. Dual sport participants were recoded into their primary
winter recreation activity because limited variance was found between dual-sport
respondents and their current/primary activity. In addition, cross-country skiers,
snowshoers/hikers/nature walkers and dog owners who did not recreate during a
previous winter season in Middlesex Fells (first time winter trail users) were omitted from
conflict analysis. The justification for this was to prevent the data skewing towards social
values conflict, since first time participants could not have observed an event, only
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perceived it to be a problem. However, the primary three activity groups conflict
evaluations of runners and mountain bikers were still considered valuable findings.
The overall sample size of 206 prior users was also small given the three activity
groups, five trail head locations, and three days of the week and times of the day for
survey collection. A larger total sample size distributed evenly across these factors
would have allowed for a statistical analyses using chi-squares and k-mean cluster
analyses to identify significant variance between these factors and the overall conflict
findings.
Another limitation of this study is that the quantitative method utilized required
intensive and intricate statistical analyses. This study required entry of the initial survey
data for 251 completed surveys, including a total of 48 observed and perceived
dependent variables for behavior events across all five activities. Combining these 48
variables together for the chi-square analysis of conflict required computing 96 new
variables, four for each set of activity behavior events: 1) Conflict = yes, or no; 2)
interpersonal conflict = yes, or no; 3) Social values conflict = yes, or no; 4) Type of
conflict = no conflict, interpersonal conflict, or social values conflict. These analyses did
not include in-group and out-group responses for runners and mountain bikers, dual or
multi-activity respondents, or respondents that experienced both interpersonal and social
values conflict, or chi-square analyses of overall conflict by trail head location, day of the
week, or time, or k-mean cluster analyses of total conflict by type and activity.
The time requirement and amount of recoding necessary to operate the analyses
was contrary to the initial venture that the method by Vaske et al.'s (2007) would provide
a streamlined conflict analysis across multiple activity groups. It would not be feasible for
managers to conduct a similar conflict study without assistance from a professional of
statistics, or an individual with ample time to dedicate to learning and implementing
analyses in PASW (Edition 18) or other statistic generating program. While the survey
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instrument was easy to administer, overall the method was more intensive than initially
anticipated. Although the conflict results generated from this study are useful to
Middlesex Fells managers, the survey design used in this study would not be practical or
feasible for managers to administer. This issue could be remedied if another statistical
analysis program is capable of automatically combining the aggregated data into the
new variables, such as the R Project for Statistical Computing, or other program.
Another potential remedy could be to utilize the program Microsoft Excel to create a
model spreadsheet table for DCR managers or employees to input survey data and
automatically run recoded analyses (B. Hegarty, Personal Communication, May 12,
2011).
Finally, the quantitative model utilized in this study was limited since it did not
show the intensity or extent of interpersonal and social values conflict, but rather the
general existence of each type of conflict. A more comprehensive model utilized in a
follow-up study would include accurate intensity ratings for both classifications of conflict.
In addition, this study sought limited qualitative data in the form of one comment section.
Comments were aggregated into major themes, such as positive comments about
Middlesex Fells, but they were not integrated into the overall conflict analyses. There is a
lack of qualitative data due to this factor, and that DCR had gathered qualitative data
during the trail systems and resource management planning processes, but not
specifically pertaining to winter recreation.
Future Research
This study was intended to be an initial investigation of conflict in general at
Middlesex Fells Reservation. Because of the inoperability of this particularly method for
practical use by managers, a conflict study that focused on two activity groups of interest
at a maximum of two locations would be an easier design to implement. In addition,
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future research that would supplement the findings of this study includes obtaining ingroup and out-group conflict data from runners and mountain bikers. This data could be
obtained in the summer, by intercepting runners and mountain bikers and evaluating
their frequency of occurrence and perceived problem ratings with cross-country skier,
snowshoer/hiker/nature walker, dog owner, and other runner and mountain biker
behavior events. Since very few mountain bikers and runners were surveyed, it is
unclear if other users' evaluations of these users were based on observations and
perceptions of summer mountain bikers and runners. A complete investigation of the
nature of conflict with mountain bikers and runners during both the winter and peak
season in Middlesex Fells would be useful to managers.
Following the conclusion of data entry, managers at Middlesex Fells Reservation
were interested in analyses of total time surveying at each trail head, and characteristics
of the respondents that did not participate in the study (P. Jahnige, Personal
Communication, April 21, 2011). Some of the general observations of respondents who
declined to participate include morning trail users who were in a rush to get to work,
users with small children, users with high-energy dogs, during days with low
temperatures and wind chill, first time winter trail users, and some who were simply not
interested. Future surveys conducted at Middlesex Fells Reservation, or other statemanaged urban park should include general characteristics of respondent who decline
participation. Designing and implementing a study that reaches non-respondents for
their input would be beneficial. It could be beneficial to know the reasons for not
participating, such as being first time users, not having conflict at all, or if they simply are
not interested or do not have time to participate. Furthermore, non-respondents should
be investigated because they might be using coping behaviors, or have already been
displaced from a particular location, day of the week, or time of the day, or entirely
displaced from Middlesex Fells.
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Additionally, future research should utilize a quantitative method that investigates
the factors of conflict, such as goals and motivations, normative tolerances,
specialization, place attachment, and other factors (Carothers et al., 2001, Manning,
1999, Vaske et al., 2007). The factors of conflict could also be investigated using mixed
methods quantitative and qualitative analyses, or a qualitative study. As previously
discussed, factors of conflict can play an important role in determining the reasons
different types of conflict exists and persists, and which groups are more sensitive to
conflict than others, and the reasons behind any sensitivity. In general, a qualitative
study that focuses specifically on winter recreation could benefit managers at Middlesex
Fells by delivering a complete depiction of existing interpersonal and social values
conflict.
Finally, a future study on the effectiveness of trail allocation decisions and ethics
and educational programs at alleviating current interpersonal and social values conflict,
and preventing future conflict to avoid coping behaviors would be beneficial. A follow-up
study on the success of conflict management techniques would align with the practical
implications of this study's findings on Middlesex Fells management.

Theoretical Implications
The most notable implication of this study on the body of theoretical interpersonal
and social values conflict research is that the quantitative model created by Vaske et al.
(2007) is most operational when investigating conflict between two distinct user groups
(and dual-sport users) at two distinct locations. This study was experimental in that it
applied the interpersonal and social values conflict model and survey design to three
distinct user groups at five different locations within Middlesex Fells. The total sample
size in a study by Carothers et al. (2001) was 210 hikers, 162 mountain bikers, and 400
dual-sport participants. The total sample size of Vaske et al. (2007) was 160 skiers and
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83 snowmobilers at one location and 104 skiers and 120 snowmobilers at another
location (only 30 dual-sport participants), with 467 respondents in total. The sample size
of this study was substantially smaller, with only 206 total prior participants across three
user groups at five different locations. The small total sample size rendered the chisquare analysis inoperable for some comparisons. Comparatively, even though
Middlesex Fells is in an urban interface and has high peak-season visitation, either less
visitors participate in winter recreation at the Fells than other locations, or survey design
constraints limited the total number of completed surveys that were collected.
The findings presented in this study are unique to Middlesex Fells Reservation, a
primarily undeveloped reservation surrounded by urban infrastructure, and as such the
results should not be generalized to a broader population of winter recreational trail user
groups. Due to the site specificity of the data collected and the constraints of the survey
design and data collection, the findings of this study should not be generally extended to
the broader theory of recreation conflict. However, this study does provide a precaution
to the recreation research community that experimentally expanding models that are
initially elaborate in statistical design can lead to difficulties with final data analysis.

Conclusion
As populations within towns abutting Middlesex Fells and the Metropolitan
Boston area increases, and the popularity of winter recreation in urban parks increases,
visitation rates and the popularity of various winter recreation activities in Middlesex Fells
Reservation might also increase. Increases in popularity might lead to increased usage
by activity groups that have different goals and social values, potentially escalating the
conflict experienced between and within trail users. Thus it is critical for managers to
fully understand the general population of trail user groups and if they experience conflict,
outside of the reported conflict between vocal interest groups.
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While this study produced a multitude of conflict data, the most notable findings
were that cross-country skiers, snowshoers/hikers/nature walkers and dog owners
experienced interpersonal conflict with dog owners not keeping their dogs on a leash
and not cleaning up after their dogs. Another significant finding was that cross-country
skiers experienced equal amounts of interpersonal and social values conflict over other
users disrupting physical trail conditions. These findings supported previous research
that conflict can be asymmetrical, where one group, particularly cross-country skiers or
snowshoers/hikers/nature walkers, experiences conflict while the another group or
groups does not. This could be because these user groups had different factors
determining their sensitivity to conflict, as supported by previous research.
The findings of this study were significant within the concentration of urban park
management. Urban park management is an intricate and involved process that requires
the managing agency to balance their needs with the needs of stakeholders, including
interest groups and recreational users in general. The findings of this study supported
various management alternatives, including DCR's management decision for an
allocated off-leash dog area at Sheepfold. These findings also supported DCR's initial
decision for allocated cross-country skier trails, and educational programs regarding
cross-country skiing. This study also supported the increased attention to dog owners
not cleaning up after dogs, and not keeping their dogs on a leash on trails that require
leashes.
This study also provided many areas for future research for DCR at Middlesex
Fells Reservation. One focus of future research should be to increase sample size
across all trail head locations in order to allow for comparisons of users who frequent
different trail heads. It is also important to investigate user groups' sensitivity to conflict,
and the intensity of conflict experienced by user groups.
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In conclusion, this conflict study was able to gather a robust total response rate,
producing a sample was representative of the general population of winter recreational
trail users in Middlesex Fells Reservation. This study provided an exploratory, albeit
complex, model for analyzing two types of conflict experienced by three primary activity
groups. While there were limitations to this study, the findings of conflict with dog owners,
and cross-country skiers' evaluations of conflict were valuable to Middlesex Fells
managers. Finally, the findings and limitations of this study provided ample opportunities
for future research in conflict identification and management in Middlesex Fells, as well
as other urban parks.
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APPENDIX A

DEFINITION OF TERMS
Abutter - Includes respondents from the town immediately neighboring Middlesex Fells
Reservation, including Maiden, Medford, Melrose, Stoneham, and Winchester.
Behavior Event - Refers to a predetermined event, such as a cross-country skier acting
rude and discourteous, which is used to classify conflict in this study.
Cross-Country Skier - Refers to individuals who selected "cross-country skiing" as their
primary activity, and encompasses skiers of all experience levels. It is also known as
Nordic skiing.
Coping Behavior - Results from decreases in satisfaction cause by recreation conflict,
where individuals or groups employ methods, such as rationalizing a visit, or adjusting
visitation habits.
Displacement - Refers to one of many results of conflict that occurs when other coping
mechanisms do not address the event causing conflict or increase satisfaction.
Division of Urban Parks and Recreation - The managing body of Middlesex Fells
Reservation, and part of the Massachusetts Department of Conservation and Recreation.
Dog Owner - Refers to individuals who selected "dog owner" as their primary recreation
activity, and can include owners that cross-country ski, snowshoe/hike/nature walk, run,
and mountain bike with their dog.
Dual-Activity Participant - Refers to respondents who participated in the current activity
selected, as well as one or more of the other winter recreational activities.
Ethics Workshop - Refers to Massachusett's Department of Conservation and
Recreation's workshops held for stakeholders and the general public on as proposed in
the draft Trail System Plan.
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Frequency of Occurrence- Refers to survey respondents' rating of whether or not they
have observed a given behavior event.
Friends of Middlesex Fells (FOF) - A Nonprofit organization invested in protecting and
providing educational opportunities within the natural environment of Middlesex Fells
Reservation, and is a major stakeholder in the Fells management processes.
Goal Interference Conflict - Refers to a classic model of recreational conflict, where
direct contact with the physical presence or behavior of other recreationists results in an
individual or group not achieving an expected goal.
In-qroup - Includes all users within one recreational activity group, and in this study
refers to raters of conflict with users within their current reported activity.
Interpersonal Conflict - Similar to the goal interference conflict model, and refers to
direct contact with the physical presence or behavior of other recreationists results in an
individual or group not achieving an expected goal.
Interpersonal and Social Values Conflict - Theoretical model of conflict where a user can
experience either or both interpersonal and social values conflict in an outdoor
recreation setting.
Massachusetts Department of Conservation and Recreation (DCR) - State agency that
manages parks and open spaces for public recreational use.
Middlesex Fells Reservation - A state-managed natural area that provides a multitude of
outdoor recreational opportunities, located within the Greater Boston area in
Massachusetts.
Mountain Bikers - Refers to individuals who selected "mountain biking" as their primary
activity, and encompasses mountain bikers of all skill levels.
New England Mountain Bike Association (NEMBA) - A nonprofit organization invested in
preserving the quality of the mountain biking experience available in Middlesex Fells
Reservation, and is a major stakeholder in the Fells management processes.
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Normative Tolerances (Norms) - Encompasses a broad concept used to describe or
predict individual or group behavior in the context of outdoor recreation.
Observed Conflict - An alternate term for interpersonal conflict, where a physical
encounters with behavior events lead to interference with an individual or groups' goals.
Out-group - Includes all users of other recreational activity groups, and in this study
refers to raters of conflict with users within their current reported activity.
Peak Season - Includes the months of high-visitation and recreation from spring through
fall in Middlesex Fells Reservation.
Perceived Conflict - An alternate term for social values conflict, where no physical
encounters with a behavior event is needed for an individual or group to experience
conflict.
Perceived Problem - Refers to survey respondents' rating of whether or not they believe
a given behavioral event was a problem.
Perception of Conflict - Refers to survey respondents' combined ratings of frequency of
occurrence and perceived problem behaviors, and can be either interpersonal conflict,
social values conflict, or both interpersonal and social values conflict.
Public Involvement - Includes gathering input from all stakeholders during DCR's
planning processes in Middlesex Fells, including recreational users, nonprofit
organizations, abutters, and the general public.
Recreation Conflict - Theoretical concept that has been classically defined as goal
interference attributed to the physical presence and behavior of another recreational
user or group, but also includes social values conflict irrespective of physical presence.
Recreation Specialization - Encompasses the segmentation of individuals into distinct
subgroups and social worlds based on past experience, and levels of involvement,
knowledge and skill, and investment in a recreational activity.

123

Recreational Trail User - Includes cross-country skiers, snowshoers/hikers/nature
walkers, runners, dog owners, and mountain bikers recreating on the trail system in
Middlesex Fells Reservation, and does not include non-recreational trail users, such as
professional dog walkers.
Runners- Refers to respondents who selected "running" as their primary winter
recreational activity, and encompasses runners of all experience levels.
Social Values Conflict - Refers to conflict that results from differences in individuals or
groups beliefs and values, where no physical encounters with a behavior event is
needed for an individual or group to experience conflict.
Snowshoers/hikers/nature walkers - Refers to respondents who selected
"snowshoeing/hiking, nature walking" as their primary winter recreational activity, and
encompasses users of all experience levels.
Stakeholder - Refers to any interest group or nonprofit organization, recreational user,
or land abutter who has a direct stake in the management decisions of Middlesex Fells
Reservation.
Trail Allocation - Encompasses management actions that allocate
Urban Park- Includes any open space, natural area, or park located within an urban
area that provides public recreational opportunities.
Winter Recreation - Refers to the recreational activities, such as cross-country skiing,
snowshoeing/hiking/nature walking, running, dog ownership, and mountain biking that
occur in Middlesex Fells Reservation in the winter season from December through
February.
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APPENDIX B

ORTHOIMAGERY OF MIDDLESEX FELLS RESERVATION

DCR Orthoimagery
The Department of Conservation and Recreation. Retrieved April, 2, 2011, from:
<http://www.mass.gov/dcr/news/publicmeetings/materials/greenwaystrails/mapAmidfells.
pdf>
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APPENDIX C

SATELITTE IMAGERY OF MIDDLSEX FELLS RESERVATION

Google Maps Satellite Imagery
Google- Imagery © (2011) Retrieved April 2, 2011 from:
http://maps.google.com/maps?hl=en&tab=wl
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APPENDIX D

MIDDLESEX FELLS RESERVATION TRAIL MAP

DCR Trial map
The Department of Conservation and Recreation. Retrieved April, 2, 2011, from
<http://www.mass.gov/dcr/parks/metroboston/maps/fells.gif>
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APPENDIX E

IRB APPROVAL LETTER

University of New Hampshire
Research Integrity Services, Service Building
51 Cgllege Road, Durham, Nil 0SR24-3S85
Fax; 603-862-3564
17-Dec-2010
Russell, Kimberly
RMP, Hewitt Hall
4 Reservoir Ave.
Manchaug, MA 01526

IRB # : 5038
Study: Identifying conflict between winter recreetionists in Middlesex Fells Reservation
Approval Date: 17-Dec-?010
The Institutional Review Soard far the Protection of Human Subjects In Research (IRB) has
reviewed and approved the protocol for your study as Exempt as described in Title 45, Code ot
Federal Regulations (CFR), Part 46, Subsection 101(b). Approval is granted to conduct your
study as described In your protocol.
Researchers who conduct studies involving human subjects have responsibilities as outlined in
tfie attached document, Responsibilities onXrectnrs of Research Studies Unvoting Human
Subjects. (This document is also available at http://www.jnh.edu/osr/complianceyirb.html.)
Please read this document carefully before commencing your work involving human subjects.
Upon completion of your study, ptease complete the enclosed Exempt Study final Report form
and return it to this office along with a report of your findings.
If ycm have questions or concerns about your study or this approval, please feel free to contact
me at 603-862-2003 or Jufesimp5on@unh.edu. Ptease refer ID the IRB # above in ail
correspondence related to this study. The IRB wishes you success with your research.

For theme,

M i e F. Srmpsoi
Director
cc: File
Hegarty, Charles
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APPENDIX F

PASSIVE CONSENT LETTER

CONSENT FOR ADULT PARTICIPANTS

Dear Recreational Visitor:
I am a graduate student at the University of New Hampshire conducting a research project to
find out if there is conflict between winter recreationists at Middlesex Fells
Reservation.Participation in this study is completely voluntary. Participation requires a onetime completion of the attached survey. The survey feature structured questions, and your
anticipated time commitment is 5 to 10 minutes. I am seeking at least 150 survey
respondents.
You will not receive any compensation for participating in this project. You may refuse to
answer any question on the survey. Refusal to participate will not result in any negative
consequences, and you may discontinue participation at any time, without penalty. There are
no known risks of participating in this study.
This survey is anonymous. I seek to maintain the confidentiality of all data and records
associated with your participation in this research. All surveys will be kept in a locked file
cabinet in my graduate assistant office; only myself and my Faculty Advisor will have access
to the data. All survey response data will be aggregated. This data will be used for my written
Master's Thesis and Defense presentation. The aggregated results and analyses will be
distributed to Paul Jahnige, the Director of Greenways and Trails, for the Department of
Conservation and Recreation. The results of this study will be used to inform recreation and
trails system planning at Middlesex Fells Reservation. This study will benefit both managers
and recreation users, by addressing potential remedies for any conflict that is found to exist.
By completing this survey you are implying your consent to the above. If you have any
questions about this research project or would like more information after the study, you may
contactme by email at kau449@unh.edu. If you have questions about your rights as a
research subject, you may contact Julie Simpson in the UNH Office of Sponsored Research
at 603-862-2003 or Julie.simpson@unh.edu to discuss them.
Thank you for your time and participation,
Kimberly Russell
Masters Candidate
Department of Recreation Management & Policy
University of New Hampshire
Boyd Hegarty
Faculty Advisor, Assistant Professor
Department of Recreation Management & Policy
University of New Hampshire
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APPENDIX G

SURVEY INSTRUMENT

UNIVERSITY of N E W

HAMPSHIRE

dcr
Massachusetts

fiA

WINTER RECREATION SURVEY

2010-2011 Winter Recreation Survey

The Department of Conservation and Recreation and the University of New Hampshire
value your input. Public input is an important source of information for managers at
Middlesex Fells. Please complete the following survey questions. This survey should
take approximately 5 minutes.
Section A: Winter Recreation
1. What is your winter recreational activity today at Middlesex Fells Reservation? (If
you have a dog with you today, check both dog owner and your activity)
| Cross-country skiing
jSnowshoeing/hiking/nature walking
| Running
| Dog Owner
| Mountain biking
2. Is this your primary winter recreational activity in Middlesex Fells?
^es
|No, my primary winter recreational activity is:

CD

>

CD

CD
CD

o

Cross-country skiing
Snowshoeing/
hiking/
nature walking
Running
Dog Owner
Mountain biking
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1-2 times
per
season

3. Approximately how often do you participate in the following winter recreational
activities from December through February in Middlesex Fells?

4. Is this your first time recreating during the winter season at Middlesex Fells?
yes
|No
5. If no, then on average, how many times do you recreate at Middlesex Fells from
December through February?
Jirnes per winter season
Section B: Observations
This section is based on your previous experiences since you began recreating during
the winter at Middlesex Fells.

CD

z

6 or
more
times

>

3-5
times

1 have observed cross-country
skiers...

1-2
times

6. Please indicate how often your have observed the following events in Middlesex Fells:

6 or
more
times
6 or
more
times

z

6 or
more
times

>

3-5
times

CD
CD

3-5
times

CD

z

3-5
times

>

1-2
times

I have observed runners...

CD

1-2
times

I have observed
snowshoers/hikers/ nature
walkers....
Acting rude and discourteous
Not yielding right of way to others
Disrupting physical trail conditions

1-2
times

Acting rude and discourteous
Not yielding right of way to others
Passing too closely
Failing to give warning on approach
Skiing out of control or too fast
Disrupting physical trail conditions*
includes snow and ground (e.g. mud ) conditi ans

Acting rude and discourteous
Not yielding right of way to others
Disrupting physical trail conditions

I have observed dog owners...

CD

>

CD

z
Acting rude and discourteous
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>

CD

z

6 or
more
times

CD

3-5
times

1 have observed mountain bikers...

1-2
times

Not yielding right of way to others
Not keeping their dog(s) on a leash
Not cleaning up after their dog(s)
Allowing their dog(s) to misbehave
or threaten others
Disrupting physical trail conditions

Acting rude and discourteous
Not yielding right of way to others
Passing too closely
Failing to give warning on approach
Riding out of control or too fast
Disrupting physical trail conditions
Section C: Perceptions
This section is based on your current perceptions of winter reaction at Middlesex Fells.

Extreme
Problem

Moderate
Problem

Slight
Problem

I feel that cross-country skiers...

Not a
Problem

7. Please indicate the extents to which you perceive each of the following events are a
problem:

Acting rude and discourteous
Not yielding right of way to others
Disrupting physical trail conditions
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Extreme
Problem

Moderate
Problem

Slight
Problem

I feel that snowshoers/hikers/
nature walkers...

Not a
Problem

Acting rude and discourteous
Not yielding right of way to others
Passing too closely
Failing to give warning on approach
Skiing out of control or too fast
Disrupting physical trail conditions*
includes snow and ground (e.g. mud) conditions

Extreme
Problem

Moderate
Problem

Slight
Problem

Not a
Problem

1 feel that runners...

Not a
Problem

Slight
Problem

Moderate
Problem

Extreme
Problem

Slight
Problem

Moderate
Problem

Extreme
Problem

1 feel that dog owners...

Not a
Problem

Acting rude and discourteous
Not yielding right of way to others
Disrupting physical trail conditions

Acting rude and discourteous
Not yielding right of way to others
Not keeping their dog(s) on a leash
Not cleaning up after their dog(s)
Allowing their dog(s) to misbehave
or threaten others
Disrupting physical trail conditions

1 feel that mountain bikers...

Acting rude and discourteous
Not yielding right of way to others
Passing too closely
Failing to give warning on approach
Riding out of control or too fast
Disrupting physical trail conditions
8. Do you agree or disagree with the following statement:
"Just knowing that

are in the area bothers me."
CD
CD
CD
CD

^_
<

Cross-country skiers

CO

w

b

Snowshoers/ hikers/ nature
walkers
Runners
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Dog owners
Mountain bikers
Section D: Demographic Information
9. What is your age?
Years

10. What is your gender?
|Male
[Female
11. Where is your permanent place of Residence?
(Town, State)

12. Do you have any other comments on your recreational experiences in the winter at
Middlesex Fells?

Thanks for your participation! By completing this survey, you are directly contributing to
the continued preservation of recreational uses at Middlesex Fells. We value your input,
and invite you to ask questions about this survey. You may contact me for questions at:
Kimberly Russell
Department of Recreation Management and Policy
College of Health and Human Services
University of New Hampshire
108 Hewitt Hall
Durham, NH 03824
Email: kau449@unh.edu
For Surveyor Use Only
Date: Dec/Jan/Feb
2010/2011, Weekday/Weekend
Time: morning, midday, late afternoon
Trail Head Location:
Current Weather: Sunny/Partly Cloudy, Mostly Cloudy/Overcast, Snow, Sleet, Rain
Temperature:
°F
Trail Condition: Bare-ground dry, bare-ground muddy, fresh powder, snow-pack,
ice/slush
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APPENDIX H

AGGREGATED SURVEY COMMENTS BY DOMINANT THEME

Positive Comments on Middlesex Fells Reservation
1. It's Great.
2. Great mtn [mountain] biking.
3. Love coming here.
4. like it. mountain biking in season and likes how the trails are maintained.
5. Love it!
6. I Love the Fells!
7. Great Place!
8. Everyone should just be happy to be outside.
9. The Fells has awesome mtb [mountain bike] trails-1 usually mountain bike in the
summer.
10. Nice management
11.1 don't have a problem with other users or the DCR.
12. First time recreating in the winter, but I'm here almost every weekend in the
summer

Regarding Stakeholders and Public Input
13. Things shouldn't bother people, everyone should enjoy MFR. Friend's Group is
too dominant with their opinion. If people are afraid of dogs, dogs off leash can
be scary.
14.1 love coming to the Fells year-round, but some people don't share the same
enjoyment and those are the ones who speak out at [DCR's] public meetings.
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15. No time to comment at [public] meetings, but I will eventually [to the DCR] for
their management of the Fells.
Other
16. It's cold!
17.1 enjoy picnicking and star gazing at the Fells during the summer.
18. It's good that Sheepfold will be an unstructured dog playing area. I did not like
coming here when I knew illegal activity was going on!
19. Idle parkers take up parking spaces in Bellevue [Pond]
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